Environmental history of the Willunga Basin 1830s to 1990s by Newman, Lareen A.
ENVIRONMENTAL HIS'IDRY OF 
THE WILLUNGA BASIN 
1830s to 1990s 
• 
Lareen A Newman, BA 
Submitted in partial fulfilment of the ~equirements 
for the degree of Bachelor of Arts in Honours Geography 
Department of Geography 
University of Adelaide 
November 1994 
 
II TABLE OF CONTENTS 
PAGE 
List of Plates • • 1 
List of Figures • • • • 
List of Tables 
Abstract • • •• 
Acknowledgrrents 
. . . ii 







1.1 LITERATURE REVIIl'J • 2 
1.1.1 Definition, aims and uses of Environnental History •• 2 
1.1.2 The interdisciplinary nature of Environnental 
History . . . . . . . . . . . . . . . . . . . . . 3 
1.1.3 Geographers and Environnental History • • • • • . 3 
1.1.4 Environmental History and environmental nanagerrent •• 4 
1.1.5 General studies in Environmental History ••••••• 5 
1.1. 6 Studies in Australia and South Australia • • • • • • •. 7 
1.1.7 Sources and rrethodology for Environmental History 8 
1.1.8 Potential problems of conducting Environmental 
History research • • • • • • . . • • • 10 
1.2 ENVIRONMENTAL HISTORY AND THE WILLUNGA BASIN 10 
81\CKGROUND 'ID THE sruDY ARFA AND AIMS OF THE THESIS • 12 
2.1 BACKGROUND TO THE STUDY AREA 12 
2.1.1 Location and boundaries • • • • • 12 
2.1.2 Geology, soils and topography • • • • 14 
2.1.3 Climate, surface hydrology and groundwater • 20 
2.1.4 Vegetation and fauna • • • • • • • • • • • 24 
2.1.5 Aboriginal and European history • • • • • • 28 
2.1.6 Current land uses and environmental problems • 30 
2.2 AIMS OF THE THESIS 33 
35 
3.1 RAINFALL TRENDS 35 
3.1.1 Obtaining reliable rainfall records for the Willunga 
~sin . . . . . . . . . . . . . . . . . . . 35 
3.1.2 Rainfall trends in the Willunga Basin 1839-1993 • 38 
3.2 FIOODING 41 
3.2.1 Sources and rrethod for obtaining fl<X>d 
probability infornation • • • • • • • • • • • • • 41 
3.2.2 Extrerre rainfall events at Willunga 1884-1994 • 43 
3.2.3 Flood history for the Willunga Basin 1839-1994 • • • 44 










SURFACE DRAINAGE . . . . . . . . . 49 
4.1.1 Sources and rrethod for establishing a history of 
the surface drainage • • • • • • • • • . • • 49 
4.1.2 Surface drainage in the Willunga Basin 1839/ 40 51 
4.1.3 Changes in surface drainage since the 1830s 53 
GROUNLM'ATER • 56 
4.2.1 Sources and rrethod for establishing a history 
of the groundwater • • • • • • . • • • • . • • . 56 
4.2.2 Groundwater trends in the Willunga Basin 57 
THE WETIANDS ON THE ALDINGA PIAINS 
4.3.1 The wetlands in the 1830s • 




4.4 SlJIVMARY OF FINDINGS •••.•• 63 
HISTORY OF GULLY EROSION 65 
5.1 SOURCES AND METHOD FOR ESTABLISHING A HISTORY OF GULLY 
EROSION • • • . . • . • • . • 65 
5.2 GULLIES IN THE WILLUNGA BASIN IN 1839/ 40 67 
5.3 GULLIES SINCE THE 1830s •• 67 
5.4 THE SEI.LICKS CREEK GULLY 69 
5.5 SlJIVMARY OF FINDINGS • • • 73 
VEGE:l'ATION HISTORY 74 
6.1 SOURCES AND METHOD FOR ESTABLISHING A HISTORY OF THE 
'VE:X':;E'I'ATION • • • • • • • • • • • • • • • • • • • 74 
6.2 THE "VE:X":;ETATION IN THE WILLUNGA BASIN IN 1839/40 79 
6.2.1 The Sellicks Hill Range and other timbered sites 79 
6.2.2 The low undulating hills of the north and north-east 84 
6.2.3 The plains • • • • • • • • • • • 87 
6. 2. 4 The Aldinga Scrnb area • • • • • • • • • • • • • 90 
6.2.5 Wetland and estuarine vegetation . • • • • • • • 90 
6.2. 6 Explanation of the early vegetation distribution 91 
6.2.7 Habitat for native fauna • • • • • • 94 
6.3 CHANGES IN THE VEGETATION SINCE THE 1830s •• 
6.3.1 General changes ••.••••••• 
6.3.2 Changes on the plains • 
6.3.3 Changes on the hills 
6.3.4 The Aldinga Scrnb area •••••••• 




• • • 103 




EUROPEAN ffiPUIATION, SE.TTLEMENl' AND IAND USE HIS'KRY 
7.1 SOURCES AND METHOD FDR ESTABLISHING A HISTORY OF 
POPUIATION, SETTLEMENT AND LAND USE ••••••• 
PAGE 
• 113 
• • 113 
7.2 BRIEF BACKGROUND TO EUROPEAN SETTLEMENT OF THE WILLUNGA 
BASIN AND PC>PUIATION AND SETTLEMENT TRENDS FRav1 THE 1830s 
TO THE 1990s • • . . • • • . • • • • • • • • . • 115 
7.3 LAND USE TRENDS FRCTvl THE 1830s TO THE 1990s • • 118 
7.3.1 Mining and quarrying ••.• • 118 
7. 3. 2 Timber use • • • • • • • • • • • 123 
7.3.3 Area enclosed and cultivated • 126 
7 . 3 . 4 Crops . . . . . . . . . . . . . • 129 
7.3.5 Vines, alrronds, orchards and olives • 
7.3.6 Livestock and grazing 
. . . . . . 131 
• 132 
7.3.7 Drainage and irrigation ••.••.••• . . . . . . 135 
7.4 Sl.Jr>'MARY OF FINDINGS 
DISCUSSION AND CDNCLUSION . 
8.1 VEGETATION 
8.1.1 Discussion of the vegetation history 
8.1.2 Explanation of the remaining native vegetation 
8.1.3 The effect of vegetation change on native fauna 
8.1..4 Irrplications for managerrent and further research 
8.2 HYDROu:x;y ••••• 
8.3 
8.4 
·8.2.1 Discussion of the surface drainage history 
8.2.2 Discussion of the groundwater history • 
8.2.3 Discussion of flooding problems •••• 
8.2.4 Irrplications for managerrent and further research 
GULLYING 
8.3.1 Discussion of the history of gully erosion 
8.3.2 Discussion of the Sellicks Creek Gully 












• • 153 
.• 155 
• • • 158 
• • 158 
• • 160 






Appendix 5 . , . 
• • • 168 
. . . . . . . . 175 
178 
. . . . . . . . . . . 179 
•• 185 
Bibliography 191 


















LIST OF PLATES 
PAGE 
McLaren's Vale by E C Frorre, probably in 1840 85 
Photograph taken in 1992 near the site of the sketch in 
Plate 1 • • • • • • . . . . . . . . . . . 86 
A view down the TIBin street of Willunga to the plains 
to the north-west, cl870 • • • • • • • • • • • • . • • 102 
A view of George Sara's shop on Section 59 at the 
corner of High Street and St Andrew's Terrace in 
Wil lunga, probably in the 1860s • • • • • • • • •••• 104 
Willunga Township cl870 looking south-east up 
Willunga Hill • • • • • • • • • • • • • • • • 105 
Martin's Quarry in the hills above Willunga, c l880 107 
The crossroads at Willunga, cl889 108 
Old Sellicks Hill Road c1870 ..• 109 
Old Sellicks Hill Road cl909 . • • 109 
Bangor Quarry 1922 • • • • 122 
Bangor Quarry 1974 • 122 
Bangor Quarry 1911 or earlier • .• 124 
Willunga, February 1850 • • 125 
Willunga township c1872. • 127 
ii 
LIST OF FIGURES I 
PAGE 
Figure 1 Location and m:iin features of the Willunga Basin study area 13 
Figure 2 Sirrplified block diagram of the Adelaide region showing 
fault blocks and Tertiary basins 14 
Figure 3 Geology of the Willunga Basin 15 
Figure 4 Soils of the Willunga Basin 17 
Figure 5 Topography of the Willunga Basin 18 
Figure 6 Sirrplified m:ip of geology and soils in the Willunga Sp.sin 19 
Figure 7 Mean rronthly rainfall in the Willunga Basin 20 
Figure 8 Rainfall m:ip of the Adelaide Region and Fleurieu Peninsula • 22 
Figure 9 Surface drainage and catchnent boundaries in the Willunga 
Ba.sin 1992 . . . . . . . . . . . . . . . . 23 
• 
Figure 10 The Willunga Basin in groundwater terms 25 
Figure 11 Cross-section showing the aquifer systems of the Willunga 
Basin . . . . . . . • . . . . . . . . . . . . . . . . . 25 
Figure 12 Aquifer outcrop areas and recharge zones in the Willunga 
'Ba.sin . . • . . . . . • . . . • . . . . • . . 26 
Figure 13 Landcover in the Willunga Basin 1985 32 
Figure 14 CUnulated annual rainfall: Willunga and Adelaide 1894- 1974 • 37 
Figure 15 Rainfall in the Willunga Basin: 25-year rroving average 
·1839-1993 • • • • • • • • • • • • • • • • • • • • • • 38 
Figure 16 Rainfall in the Willunga Basin: 11-year noving average 
1839-1993 • • • • • • • • • • • • • • • • • • • • • • 38 
Figure 17 Willunga annual rainfall and 11-year noving average 1839-1993 39 
Figure 18 CUnulative residual plot of Willunga and Adelaide annual 
rainfall 1839-1993 • • • • • • • • • • • • • • • • 39 
Figure 19 Probability of heavy rainfall events at Willunga 42 
Figure 20 Timaline of 1 in 10 year rainfall events at Willunga 
1884-1994 . . . . . . . . . . . . . . . . . . . . . . 43 
Figure 21 Hydrological and relief features in the Willunga Basin 
1839/ 40 . . . . . • . . . . . . . . . . . . . . . . . 52 









Total length of drainage channels maH_:led. 1840-1992 • • 55 
Salinity zones in the Port Willunga Fonnation aquifer 
in the south-west of the Willunga Basin 1979 • • • • • • • • 59 
The wetlands area on the Aldinga Plains 1836-1986 61 
CUrrent extent of major gully erosion in the Willunga Basin 66 
Annotated long profile of the Sellicks Creek Gully from the 
coast, along Old Sellicks Hill Road, to the hilltop 1994 ••• 70 
Drainage patterns in the area of Sellicks Creek 1840-1987 72 
Figure 29 Vegetation and landcover in the Willunga Basin 1839/ 40 • 77 
Figure 30 Vegetation and landcover in the Willunga Basin 1850-1935 78 
Figure 31 Areas with sections noted as timbered or wooded in 
surveys 1850-1862 • • • • • • • • • • • • • • • • 80 
Figure 32 Extract from Colonel Light's 1836 map "A survey of the 
coast on the east side of St Vincent's Gulf" showing a 
lagoon on the Aldinga Plains and the wooded hills . • • • • 81 
Figure 33 (a) Cross-section from the coast near Aldinga Scrub to the 
top of the Sellicks Hill Range showing topography and 
vegetation in 1839; and 
(b) Major changes in the main site factors and original 
vegetation cormunities between the coast and the Mt 
I.of ty Ra.nges • • • • • • • • • • • • • • • • • • • • 9 2 
Figure 34 Locational references to native birds and animals in the 
Willunga Basin 1836-1950s • • • • • • • • • • • • • • • 95 
Figure 35 Remnant vegetation in the Willunga Basin 1958, 1977 and 1992 99 
Figure 36 Remnant vegetation in the Willunga Basin 1991 
Figure 37 The changing shape of Aldinga Scrub 1839-1993 
Figure 38 Population trends in the Willunga Basin 1844-1993 
Figure 39 Population trends in the Willunga Basin 1844-1961 
Figure 40 General trends :i,.n the number of mines and quarries 
operating in the Willunga Basin 1840-1993 •••• 





Figure 41 Mine and quarry production in the Willunga Basin 1840-1993 • 119 
Figure 42 Main locations of mining and quarrying activity in the 
Willunga Basin 1840-1993, with dates between which the main 
operations occurred and indications of scale of production • 120 
Figure 43 Trends in the area cultivated and the area enclosed in the 
Willunga Basin 1840-1991 • • • • • • • • • • • • • • • • • 128 
iv 
PAGE 
Figure 44 Trends in the area under wheat, hay and barley in the 
Willunga Basin 1840-1991 • • • • • • • • • • • • • • • 129 
Figure 45 Trends in the area under crops other than wheat, hay and 
barley in the Willunga Basin 1840-1991 • • • • • • • • • • • 130 
Figure 46 Trends in the area under fruit and nut production in the 
Willunga Basin 1840-1991 • • • • • • • • • • . • • • . . • • 131 
Figure 47 Trends in cattle and sheep numbers in the Willunga Basin 
1840-1991 . . . . . . . . . . . . . . . . . . . . . . . . . 133 
Figure 48 Farming :potential on the Sellicks Hill Range as noted in 
survey records from 1851 to 1862 • • • • • • • • • • • • • • 134 
Figure 49 Surnnary diagram of historic trends in the Willunga Basin 












LIST OF TABLES 
PAGE 
Areas prone to flooding in the Willunga Basin 21 
Types of woodland found in the Willunga Basin today 27 
Nineteenth century visitors whose accounts, recollections 
and sketches included reference to the Willunga Basin 31 
Surrmary of rainfall records available for stations in and 
near the Willunga Basin • • • • • • • • • • • • • • • • • • 35 
Rainfall events of 1 in 10 year nagnitude or greater 
occurring at Willunga 1 January 1884 to 28 February 1994, 
by order of nagnitude • • • • • • • . • • • • • . • • • 43 
Floods reported in historic accounts 
Rainfall totals over one in ten year nagnitude recorded 
over two to five day~, which could have contributed to 
flooding but which were not accounted for in Table 5. 
Large rainfall events occurring at Willunga over one to 
five days between 1 January 1884 and 28 February 1994 
r-bnthly rainfall recorded at the top of the Sellicks Hill 
Range corrpared with Willunga rainfall August 1992 to 





Table 10 Difference over ti.rre in descriptions of sections in 
Willunga's nineteenth century survey records •• 75 
Table 11 Anim:i.l reirains found in a midden near an Aboriginal hearth 
site at ~na . . . . . . . . . . . . . . . . . . . . 96 
Table 12 Indication of land use activity 1844-1855 in the area "South 
of the Onkaparinga River to the Willunga Hills" • • • • • • 132 
Table 13 Bourm:m' s four rrodes of land occupance in the South Coast 
Region of South Australia corrpared with the Willunga Basin • 139 
Table 14 Current status of fauna species identified in Section 6.2.7 




Environmental History is a relatively new field of study which seeks to 
establish historic trends relative to environmental change and to use the 
insight gained to assist future management. As yet there are few such 
Australian studies on a detailed regional basis. The Willunga Basin is an 
i.nportant region within South Australia in physical, economic and social 
terms, but it currently experiences a variety of environmental problems, 
including a mininal arrount of native vegetation, winter flooding and gully 
erosion. It was perceived that these problems could benefit from sorre 
knowledge of the area's environmental history. Therefore , using a range of 
sources and rrethods, historical trends were established in the key aspects 
of rainfall, surface and groundwater drainage, gully erosion, vegetation , 
population, settlerrent and land use, and these trends were t hen compil ed to 
provide this Environmental History of the Willunga Basin from t he 1830s to 
the 1990s. It was ascertained that the Willunga Basin environment had 
changed significantl y in sorre respects since -the first Europeans rroved into 
the area in the 1830s. The nature, timing and magnitude of various changes 
were corrpared to provide sorre .explanation of the conterrpJrary environmental 
problems. These were found to have resulted from both human and non- human 
forces. Although one significant non-human change was a long-term decline 
in average annual rainfall over the 155 years from 1839 to 1993, European 
land use activities introduced since settlement in 1840 had often combined 
with natural processes and events to produce change. Extensive and 
intensive land use changes had made the environment rrore susceptible to 
change or had accelerated natural change in a particul ar direction. 
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CHAPTER 1 
INTRODUCTION 
In 1864 George Perkins Marsh wrote: 
"Man [sic] is everywhere a disturbing agent. Wherever he plants 
his foot, the harnonies of nature are turned to discords • . • the 
destructive agency of man becomes no re and no re energetic and 
unsparing as he advances in civilisation, until the 
inp::>verishrrent, with which his exhaustion of the natural 
resources of the soil is threatening him, at last awakens him to 
the necessity of preserving what is left, if not of restoring 
what has been wantonly wasted". (Marsh, 1864:36, 39-41). 
Although it is now acknowledged that the Aboriginal inhabitants of pre-
European Australia nust have had sane ef feet on the envirorurent, the 
nature, magnitude and rate of hum:m i.npa.cts have changed considerably since 
European arrival, influenced by a different perception of, and attitude to, 
the land (Hanley & Cooper, 1982; Whitelock, 1985; Nance & Speight, 1986; 
Heathcote, 1988; Bolton, 1992). For some decades now, awareness of the 
human i.npa.ct on the envirorurent has been growing worldwide, but only since 
the 1980s has there been sufficient concern to translate this into 
widespread action. This has been encouraged by reports on the state of the 
environment at different levels and the recognition that p::>sitive 
management is needed to maintain the basis of our environrrental, social and 
economic SUA?Ort systems 
Environrrent, Tourism and 
( eg Department of the Arts, Sp::>rts , the 
Territories <DASE'IT), .1991; Departrnent of 
Environment & Planning (South Australia), 199la, 199lb; Lawrence, Vanclay & 
Furze, 1992). 
One of the milestones in encouraging action in Australia since the mid-
1980s has been the developrent of the grass-roots noverrent known as 
Landcare. This is "a unique national program which is a partnership of 
governrrent, fanners, conservationists and camunity groups" ailred at 
"constructive, long-term, practical action at a comrunity level for 
tackling environnental (and increasingly social and economic) problems" 
(carrpbell, 1994:1-2). However, whilst the need for widespread action is 
acknowledged and encouraged, nore infonnation is needed for future 
management. If the present has its roots in the past, then effective 
management of any area and the provision of solutions to current problems 
cannot occur without knowing how past factors and 




developnent of Australia's land, water and vegetation resources [therefore] 
relies increasingly on good knowledge of the environrrental past" (Chappell, 
1985:216). 
Although "an environrrental issue without a r:ast is altogether as mysterious 
as a person without a past" (Davers, 1994:4), mmy studies concerned with 
environrrental m:magement concentrate only on the present and future and 
ignore the past. The aim of this thesis is to establish the Environrrental 
History of a small r:art of the South Australian landscape from the time of 
the earliest European accounts of the area in the 1830s to the present, to 
use those findings to explain how the environm=nt carre to be in its present 
condition and to provide information for present and future environrrental 
management. 
1.1 LITERATURE REVIEW .. 
1 .1.1 Definition, aims and uses of Environmental History 
During the 1980s Environm=ntal History errerged as a new, integrative and 
rapidly growing field of study (Y.brster, 1988; Brimblecombe & Pfister, 
1990; Bolton, 1992). Davers (1994:4) offered two working definitions of 
Environmental History which both relate to this thesis. In s:irrple terms, 
Environmental History is the field of study which tries to explain how the 
environment cane to be in its present condition,_ with a rrore formal 
definition being "the investigation and description of previous states of 
the biophysical environment, and the study of the history of human i.npacts 
on and relationships with the non-human setting". Environrrental History 
therefore aims "to examine the past as it relates to environmental and 
resource issues in the present" (Davers, 1994: 6) , and it can, like 
Palaeoenvironmental Studies, "help understand the trajectory which a 
particular environrrental system is following, and hence aid in its 
managerrent" <Roberts, 1989: 187) • As well as contributing to formal 
ma.nagerrent, Environrrental History can, according to Cronon (1993) and lewis 
<1993) also: 
encourage consideration of human-environrrent relationships and 
learning from the past; 
3 
enphasise the hum:m capacity for environrrental change and the 
power of "nature" to respond; 
encourage action with care, since the cooplexity and 
unpredictability of "nature" ~ns that human action often has 
unforeseen consequences; 
remind people that "there is not One Big Problem called The 
Environrrent" (Cronon, 1993: 20) but many smaller problems 
needing attention locally; and 
i..rrprove understanding of human environrrental irrpact and 
therefore play a role in the struggle to reshape a sustainable 
human future. 
1.1.2 The interdisciplinary nature of Environrrental History 
An enorrrous arrount of Environrrental History work is currently underway and 
is a direct consequence of concerns about environrrental change which arose 
in the 1970s and 1980s, a time of worldwide cultural reassessrrent and 
reform (Worster, 1988; Goudie, 1992). Ecosystem studies had becorre popular 
in the scientific cormunity by the 1950s, influenced by a key paper (von 
Bertalanffy, 1951) which developed General System.s Theory as a frarrework 
for understanding nature and reality as a whole. Once the corrplexity of 
ecosystem.s was . acknowledged, it was af.Preciated that interdisciplinary 
approaches needed to replace earlier studies of only a few isolated 
corrp:ments (van Dyne, 1969). An early achievement in this respect was 
"water, Earth and Man: A Synthesis of Hydrology, Georrorphology and Socio-
Economic Geography" (Chorley, 1969), in which the physical and human 
environrrents were seen to be intimately linked through the water-cycle. 
Although Environrrental History is a relatively new field of study it has a 
basis in earlier fields such as Historical Geography, Historical 
Dercography, Industrial History and Social History (Blaschke, 1990), and, as 
Moore <1993) indicated, is born of one of the oldest interdisciplinary 
alliances of m:xiern academic times, that between History and Geography, 
which themselves live astride the boundaries between the social sciences, 
and respectively, the humanities and the natural sciences. Environrrental 
History is differentiated from other fields of study by its concern with 
the whole combined system of nature, society and culture (Blaschke, 1990). 
1.1.3 Geographers and Environrrental History 
The characteristics of Environrrental History make it a suitable field of 
research for geographers. Historical Geography first began in Australia in 
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the 1950s (Jeans, 1988) and some Historical Geographers had similar goals 
to Environrrental History researchers through their belief that "one cannot 
tmderstand the landscape of the present without going back to the history 
that lies behind it" <Williams, 1974>. Jeans <1988:110> outlined sorre 
other aspects of Historical Geography which are similar to Environrrental 
History, particularly the "eclectic, imaginative and wide-ranging" nature 
of the field. Historical geographers were prominent arrong those preventing 
the huma.n- environrrent theme from disappearing in Geography, while studies 
by well - known Australian geographers, such as Powell, Heathcote, Jeans and 
Davies, began to focus more on environrrental perception and management 
after the mid-1970s (Jeans, 1988). Since the 1970s biogeographers and 
physical geographers had also been heavily comnitted to "the historical 
elucidation of environrrental change" (Stoddart, 1986:272). Since the non-
specialist is particularly suited to the "eclectic enterprise" of 
Environrrental History ( Dovers, 1994: 12 > , geographers are wel 1 placed to 
analyse and synthesise the tenp:iral and spatial elerrents of environrrental 
history, particularly since, as Sinm:>ns (1990> suggests, geographers have a 
traditional interest in human-environrrent interactions and are trained to 
consider a range of tenporal and spatial scales. Geographers researching 
Environmental History can help re- errphasise the integration of physical and 
huma.n geography to address fundanental world problems, sorrething which 
leading geographers have been calling for over the last ten years U1assey, 
1984; Goudie, 1986a; Stoddart, 1986; Powell, 1988; Newson, 1992) and which 
is particularly relevant since "sorre of the most challenging problems on 
earth lie at the interface between the natural system and the huma.n scene, 
problems often created by earlier misunderstandings of nature" (Orne, 
1985: 265). 
1.1.4 Environrrental History and environrrental management 
Environrrental History which al.ffiS to provide infornation for environmental 
managerrent has become irrp::>rtant only recently, since environrrental 
managerrent itself only recently moved away from focussing purely on the 
economics of resource use to considering human irrpacts on the environrrent. 
The first proper study to consider the effects and p:Jtential consequences 
of huma.n environrrental irrpact was "Man & Nature: Physical Geography as 
Modified by Hum:m Action" written by George Perkins Marsh in 1864 (Goudie, 
1986b), while Gill wrote a paper in 1893 about the European irrpact on South 
Australia through deforestation (Gill, 1893). However, human environmental 
impact was given relatively little academic attention until the 1960s, 
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partly due to the disciplinary isolation of Gearorphology and Physical 
·Geography from 100re anthropocentric areas of study. In 1964 Leopold, 
W:::>lman and Miller wrote "Fluvial Processes in Georrorphology", one of the 
earliest textl:xx>ks to consider human environmental i.npact. It was 
ascertained that the magnitude of variables involved in geonorphic 
processes could be changed by humans despite the processes themselves 
rem3.ining the same, al though any need to manage this i.npact was ignored. 
The possible disruption of environmental processes by land rnanage.nent 
practices was also given passing nention by Bormann & Likens in 1967. 
The increasing attention to human environmental i.npact was probably 
attributable to its growing µWlic recognition in the 1960s through works 
such as "Silent Spring" by Rachel carson. During the 1970s and early 1980s 
earlier intellectual developrents were consolidated and the need for 
environmental rnanagenent was further enphasised ( eg Chorley & Kennedy, 
1971; Hasler, 1975; Schunrn, 1977; Tivy & O'Hare, 1981). This neant that by 
the early 1980s it had become awropriate for those working in fields of 
study which took a historical perspecti ve to consider the awl ication of 
their work to environmental managenent. 
1.1.5 General studies in Environmental History 
Since Environmental History is a relatively new field of study, a coherent 
theoretical fr~rk is lacking and key issues still have to be sul:rnitted 
to scholarly debate. Sare groups have been formed to address these 
matters, such as the European Association for Environmental History which 
was formed in 1988 <Brimblecombe & Pfister, 1990) • The content of 
Environmental History studies varies considerably. Sare researchers 
concentrate 100re on history than environment, addressing social, economic 
and political change, while others take an ecological focus and look 100re 
at environnent than history ([)overs, 1994: 8-9) • Sare studies are based 
strictly on scientific evidence, some are nore humanistic and yet others 
combine the two (Sinll'ons, 1993). 
studies address many different tinescales, but Goudie <1992) defined 
Environmental History as the history of the tine during which humans have 
inhabited the earth ( ie the last two to three million years). Studies can 
cover both short-term and longer-term environmental change, from tens of 
years to several million years. For exanple, the book entitled "Late 
Quaternary Enviro~ntal Change: Physical and Humm Perspectives" by Bell & 
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walker (1992) covered thousands of years and the European irrpact in North 
Arrerica was addressed in just one paragraph. At a nuch shorter timescale 
Paetzel, Schrader & Croudace (1994) looked at increased rretal enric~nt of 
soils from sewage outfall since 1969 against a background history from 1800 
to 1991. Environrrental History in Australia can essentially address any or 
all of three ma.jor periods, as defined by Dovers (1994) : Biophysical 
Australia which evolved over millions of years, Aboriginal Australia which 
existed for thousands of years, and European Australia which began just 
over 200 years ago. The last 200 years are particularly inportant in both 
Australian and European Environrrental History since this period has seen 
the most severe and dramatic environrrental changes related to population 
expansion and industrial developrent (Oldfield & Clark, 1990; Dovers, 
1994). It is the latter period which this thesis will address. 
SOire of the earliest work in Environrrental History emerged from North 
Arrerica in the 1970s, since environrrental matters had long received 
attention there (Worster, 1988; Brimblecombe & Pfister, 1990). However, 
the field is very new to many places. In China, for exarrple, recent 
political, social and economic reform are only now arousing environrrental 
concerns which could be addressed by Environrrental History (Wenhui Hou, 
1990) . On a global scale, North Arrerican and European researchers have 
dominated the field. Andrew Goudie (Professor of Geography at Oxford) and 
Ian Sirmons (Professor of Geography at Durham) in particular have produced 
key texts on the topic since the early 1980s. Although the evolution of 
environrrents over time was a long-established corrp:ment of environrrental 
research, in the early 1980s physical geographers in particular began to 
address "new subjects" which had a focus on chronological investigation, 
notable arrongst which were Sirmons & Tooley' s "The Environment in British 
Prehistory" (1981) and Goudie's "The Hum3n Irrpact: Man's Role in 
Environmental Change" (1981) (Gregory, 1985). Although the latter 
concentrated on human irrpact and is now in its fourth Edition (Goudie, 
1993, which was retitled in its second edition with gender awareness as 
"The Hunan lrrp3.ct on the Natural Environment") , Goudie also wrote 
"Environmental Change" (Goudie, 1992, 3rd edition) which addressed purely 
physical changes in different regions at different tirres during the last 
two to three million years. Sirmons has a lso covered a range of 
timescales, from a study of hmnan developrent and associated environrrental 
change over two million years (Sirmons, 1989 ) to a reassessm2nt of human 
environrrental irrpact over the last 10,000 years (Si.rrrrons, 1993). A 700-
page volume entitled "The E:a.rth as Transfoim=d by Human Action" (Turner, et 
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al, 1990) is corrparable with Si.rmnns' <1989) \<IK:>rk in scope, but addressed 
only the last 300 years. As a corrpilation of synposium papers, Turner et 
al <1990) brought together worldwide contributions addressing Geography, 
History, Pop.ilation and World Resources, which ained at understanding the 
envirorurental history of different areas to irrprove future managerrent. 
1.1.6 Studies in Australia and South Australia 
Dovers <1994) outlined the background of Envirorurental History rn 
Australia. He set Meinig's 1962 work "On the Margins of Good Earth" as the 
starting point of Australian Envirorurental History and observed that in 
contrast to North Anerica, Australian studies were mainly done by 
scientists, particularly geographers. Al though many works carre from 
Regional History or Historical Geography, "works that could clearly be 
described as Environmental History are not n~rous" because many have a 
limited scope (Dovers, 1994:7). Following general develoµlents worldwide, 
Envirorurental History in Australia was still very new in 1981 when Bolton 
produced a study of Australia-wide Environnental History through a 
description of changing hurran-envirorurent relationships and irrpacts 
(Bolton, 1992>. M::>re recently, in acknowledging the diversity within the 
field, "Australian Environrrental History" (Dovers, 1994) has brought 
together several essays and case studies, and in this respect is similar to 
Bri.nt>lecanbe and Pfister's (1990) corrpilation of essays on European 
Environmental History. Dove rs (1994) has also helped to develop 
·Environmental History in Australia by including a chapter on its scope, 
aims and content as a field of study. Australia was also included in 
Dodson's ( 1992) book on envirorurental change in the South-West Pacific, 
which took a rrore scientific aJ;Proach to hunan-envirorurent interaction over 
the longer-tenn (the last 25, 000 years), using envirorurental records and 
archaeological evidence as sources. 
It aJ;Pears that rruch rrore work in the field of Envirorurental History has 
been carried out in South Australia than in other states. The topic was 
addressed by historical geographers in the 1960s and 1970s but focussed on 
the developnent of settlement and only considered sooe associated 
environmental irrpacts, rather than synthesising envirorunental change ( eg 
Harris, 1968; Bounnan, 1969- 70; Williams, 1974). Nevertheless, by the mid-
to late 1970s a few rrore corrprehensive studies aJ;Peared, such as an article 
on landscape change on the South Coast of the Fleurieu Peninsula since 
European settlement (Bournsn, 1975), and a study on the land use and 
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groundwater history of the Northern Adelaide Plains (Smith, 1979) which 
ai.Ired to provide information for m:rnagernent. "CoTK]Uest to Conservation: 
History of Hurtan I.rrpact on the South Australian Environment" <Whitelock, 
1985) was probably the first conprehensive book on South Australian 
Envirorurental History. It took a chronological and descriptive awroach, 
looking at Aboriginal and European human-environment interactions and 
perceptions. "A Land Transformed: Environmental Change in South Australia" 
(Nance & Speight, 1986> also covered environmental change at the state 
level but was intended as a textbook and therefore took a roore therratic 
awroach. 
Dovers (1994:8) naintains that "rigorous and detailed regional studies of 
environmental change are a rarity" (Dovers, 1994:8). This is perhaps 
because regional studies, particularly in Geography, becaire less popular as 
positivism rose to prominence in the 1950s and 19608, rejecting the study 
of unique places and concentrating on understanding general processes. 
However, rrore recently it has been recognised that in seeking to understand 
society and the environment it is necessary to combine the two and that 
"the region" can provide a useful basis up:m which to study the 
reciprocality of general processes and unique places (Massey, 1984; 
Johnston, 1991). Furthenoore, regions can be seen as ecosystems and 
therefore can be useful in environmental m:rnagernent (Slocombe, 1993). 
1.1.7 Sources and methodology for Envirorurental History 
As is evident from the foregoing review, Environmental History studies can 
have different thrusts depending on the background and aims of the 
researcher. Since the envirorurent is· corrplex, Environmental History nust 
by definition also consider a range of factors. It is therefore cormonly 
accepted practice to adopt a range of rrethods to suit the individual study 
and to use nultiple sources, including interviews and oral history, survey 
records, sketches and paintings, photographic records, historic naps, 
historic observations and botanical collections, present-day field 
observations, scientific analysis, hypothesis and speculation (Bourman, 
1975; Smith, 1979; Nance & Speight, 1986; Jeans, 1988; Blaschke, 1990; 
Goudie, 1992; Dovers, 1994). The naterial used by Envirorurental History 
researchers has therefore often existed for decades or centuries but is 
being reorganised in light of recent experience (Vbrster, 1988). Most work 
is largely descriptive, is based on documentary evidence and is therefore 
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rrore 'history' than 'environment' • However, a few recent studies have 
concentrated on environmental records. Archaeological evidence, climate 
records, pollen and sediment analysis have been used to corrpare changes 
before and after human presence or human-induced change over the last few 
hundred years (eg Kershaw & Strickland, 1989; Paetzel, Schrader & Croudace, 
1994>. Although· palaeoenvironmental work usually covers nuch longer-term 
change, such studies can be tertred Environmental History when they focus on 
recent history and seek to identify present-day problems (Oldfield & Clark, 
1990>. other recent studies have sought to combine environmental records 
with docum=nt-based history such as pop.ilation and agricultural statistics, 
descriptions by early settlers, and land use and settlerrent information (eg 
Gell, 1989; Lawrence, 1994; Ren Mei-e & Zhu Xianrro, 1994; Maccarreron, 
1994). The combined method will be adopted in this thesis. 
In any study of Environmental History it is irrportant to define the field 
of enquiry because 'a real history of the environrrent would include too 
nuch' (D::>vers, 1994:5). In writing about a conpletely different field of 
study Hagerstrand, a wel 1-known SWedish geographer, made a comrent very 
awropriate to Envirorurental History, that it is m:>re desirable to isolate 
a few cntcial factors which go a long way toward substantially explaining 
the phencmana in question, before the rough edges of the analysis are 
srroothed off by consideration of other factors ( Hagerstrand, 1953) • In 
terms of the terrporal aspect of change, sequent occupance studies were 
pop.ilar in relation to Regional Geography ( eg Bourman, 1969-70) , but these 
were replaced by a view of ti.me as an ongoing process rather than ti.me 
slices. This resulted from the growing interest iri ti.me in geographical 
studies in the late 1960s and early 1970s after the work of Hagerstrand and 
others (Chorley & Haggett, 1967). 
The present study will therefore seek to establish continuous trends over 
ti.me, wherever possible, and will focus on the environment. It will 
consider land use history as just one of several factors, while 
conpleroenting a scientific aFProach with a humanistic view, therefore 
combining 'environment' and 'history'. It will also adopt four principles 
for Environrrental History outlined by D::>vers ( 1994) : to explain the 
landscape through its history; to accept the conplexities in processes of 
change; to explain the context of change; and not to apportion blame but to 
identify causes and explain their relevance for future decision-making. 
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1.1.8. Potential problems of conducting Envirorurental History research 
It is inp>rtant to 
Environmental History. 
acknowledge potential 
For exarrple, Smith 
problems in researching 
(1979) based a vegetation 
reconstruction on nineteenth century South Australian . survey records 
corrplemented by historic accounts, and "surveyors' notes have been the rrost 
practical and the rrost cormnn source for vegetation reconstruction . in North 
Airerica", but they are not without their deficiencies (Tracie, 1992: 261) • 
Furtherrrore, Livingstone ( 1992) errph.asised the inherent difficulties of 
atterrpting historical reconstniction which might not accurately represent 
reality. The principle of unifo.nnitarianism, that "relationships which can 
be observed at the present tine also held good in the past" (Roberts, 
1989:21) will be adopted when atterrpting to explain the envirorurental 
history of the Willunga Basin and is probably not a controversial 
assurrption with ti.rreframes under 200 years. 
Philosophical developrents over the past 20 years have suggested that 
objective know ledge is no longer achievable (Bowen, 1981; Thorra.s, 1994) . 
It is therefore irrportant to be aware that any historical work is 
influenced by the characteristics of the original event and i ts recording, 
as well as the researcher's background and their interpretations (Oldfield 
& Clark, 1990; Thomas, 1994). Furthenrore, quantitative cause-and-effect 
relationships can seldom be established because interactions between 
different corrp:>nents of different envirorurental systems are corrplex and 
lags often occur between a change and its effects, both in spatial and 
terrporal tenns (Goudie, 1981: 283-4) • Whilst these problems are 
acknowledged, it is felt that in many cases the information located is all 
that exists. However, awareness of the pitfalls and cooparison of 
infomation frcm a nmnber of different sources (where possible) can 
overcate these problems sufficiently to provide useful knowledge. In the 
face of such dilerrrnas and the vastness and i.np:>rtance of the task, Dovers 
<1994:6) calls for those entering into Envirorurental History research to do 
so with humility, and "the realisation that their .perspective can only 
offer partial answers at best". 
1.2 ENVIRONMENI'AL HISTORY AND THE WILLUNGA Rl\SIN 
Detailed regional studies of envirorurental change are rare in the field of 
Environmental History, but such studies have the potential to assist 
' 
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present and future management. The Willunga Basin in south Australia was 
identified as a region which could benefit greatly from Environrrental 
History research. The Willunga Hills Face Landcare Group initially 
expressed a desire to establish an integrated land management plan which 
included local landholders and the conm.mity in addressing contenporary 
environrrental problems. It was felt that knowledge of the Environrrental 
History of the Willunga Basin since the time of European settlement would 
help explain what factors and processes had contributed to these problems 
and that this .knowledge would be invaluable in designing an awropriate 
management plan. Chapter 2 will outline the background to the study area 
before explaining the problems which need addressing and establishing the 
aims of the thesis. 
• 
CHAPTER 2 
BACKGROUND TO THE STUDY AREA 
AND AIMS OF THE THESIS 
2.1 BACKGROUND TO THE STUDY AREA 
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The Willunga Ba.sin lies awroxiroately 40 kilorretres south of the centre of 
Adelaide and covers about 100,000 hectares (OVerton, 1993a). The area is 
characterised by a wide range of rural and urban land uses, including 
vineyards and alrrond orchards, crowing and grazing land, residential, 
light industrial and recreation areas. These aspects are not only 
significant locally but are also :irrp:>rtant to the people and the economy of 
the Adelaide region as well as the state of South Australia. 
2.1.1 Location and boundaries 
Figure 1 shows the location and main features of the study area. A 
boundary based on surface catchnents was felt to be the rrost awropriate 
for an environmental history study, since the catchnent can be seen as "an 
easily awreciated plan projection of the ecosystem" (Newson, 1992: 242). 
In addition, catchnent managerrent, which integrates biophysical and socio-
. economic resources and resource uses within a catcl'lnent, is widely accepted 
as an awropriate tool to address conterrp:>rary environmental problems 
(National Workshop on Integrated catcl'lnent Management, 1988; Water 
Authority of Western Australia, 1989; Hart, 1991; Burton, 1992; Greening 
Australia, undated) and Landcare groups which have been established in the 
Willunga Ba.sin are also catcl'lnent based. The study area was therefore 
delineated by the watershed between the Onkapa.ringa River and Pedler Creek 
in the north, the top of the Sellicks Hill Range to the east and south, and 
the coast to the west. It is :irrp:>rtant to note that the term "Willunga 
Ba.sin" also refers to a geological basin and a groundwater province in the 
area and that while these over lap the study area, they do not coincide 
corrpletely. When the Willunga Ba.sin is nentioned it will refer to the 
study area as defined above, unless otherwise stated. 
Earlier studies in the Willunga region were not always based on boundaries 
suitable for environmental studies and sorreti.rres used Council boundaries or 
Figure 1 
!Jxation and main features of 
the Willunga Basin study area. 
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what a~r to be arbitrarily selected areas. TU.mer & Associates (1982), 
for exarrple, concluded that sare environmental problems could not be 
addressed without attention to events occurring elsewhere in the catchment 
but outside their study area. ~ndix 1A shavs the relationship of the 
boundary used for this thesis to other boundaries which relate to the 
Willunga Basin. 
2.1.2 Geology, soils and top:x:Jraphy 
The Willunga Basin is a tenn which also describes a tectonic basin in the 
southern lt>unt Lofty Ranges, bounded on the south-east by the Willunga 
Fault and on the north by sediments onlaEt>ing onto a ridge of basement 
rocks adjacent to the Onkaparinga River, known as 'the Onkaparinga Ridge' 
(Bowering, 1979). Differential block novernents along the Willunga and 
Clarendon Faults produced the Basin and the fault block which .fonrs the 
Sellicks Hill Range (Talbot & Nesbitt, 1968) (Figure 2). 
The Willunga Basin has a conp1ex geological history. Figure 3 shows that 
the Sellicks Hill Range is ContX>Sed of baserrent rocks between 500 million 
Figure 2 
Si.rrplified block diagram of the Adelaide region sh<=Ming uplifted 
fault blocks and Tertiary Basins, of which the Willunga Basin is an 
exarrple. Source: Talbot & Nesbitt <1968:16, Fig 2.4), augmented by 
the author. 
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Geology of t he Willunga Basin. 
Source : E ;~tract from Ward's 
(1966) Geology Map. 
Key on facing page . 
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and one billion years in age, which are predominantly folded Proterozoic 
slates, quartzites, calcareous siltstones and tillites, with cambrian 
calcareous sandstones, limestones and phosphatic shales <ward, 1966; Pain &. 
Hiern, 1970). These baserrent rocks are overlain by Permian glacial beds 
and Tertiary deposits (Ward, 1966). Deposits from the period between 250 
and 500 million years ago are not found anywhere in the Adelaide region, 
which inplies that this was a time of erosion (Daily, Firnan, Forbes & 
Lindsay, 1976:6). Block faulting began approximately 45 million years ago 
and Tertiary marine transgressions, which lasted from approximately 40 to 
15 million years ago, deposited sands, gravels, marls and calcareous 
sandstones in the Willunga Basin, while another Tertiary marine 
transgression 5 million years ago deposited marine sands and clays (Ward, 
1966; Selby, 1984). These have since been overlain by recent Quaternary 
alluvial sediments. Another period of folding, faulting and block rroverrent 
occurred during the Pleistocene (from approximately 2 million to 10 
thousand years ago) (Talbot & Nesbitt, 1968). The present coastline forrred 
about 6, 000 years ago (Ross, 1984) • The sediments of the Willunga Basin 
are thickest in the south-west near Aldinga, where 340 rretres was 
penetrated by drilling; the succession thins in a northerly and north-
easterly direction where it is terminated by the Onkaparinga Ridge 
(Bowering, 1979). This increasing shallowness is evident in Figure 2. 
Figure 4 indicates that within the Willunga Basin there are forty-four 
textural types of soils. Soil differences result from variations in parent 
material, climate and drainage, duration of exposure to weathering and 
differences in soil process (Ward, 1966). Surface soils vary from sands to 
clays and rrost are interrrediate in texture, ranging· through sands, sandy 
loams, loams, silt loams and clay loams (Turner & Associates, 1982). Soils 
in the lowest part of the basin floor have a wave-like irregular surface 
micro relief terrred 'gilgai' or 'Bay of Biscay' which causes irregular 
water infiltration and slow drainage when the soils are fully wet to some 
depth (Turner & Associates, 1982). 
The topography of the Willunga Basin is shown in Figure 5. By corrparing 
this with Figure 6 the relationship between geology, soils and the main 
physical features of the Basin becorre evident: ie the main range, the 
plains and the low hills to the north. The land which was uplifted to the 
south east of the Willunga Fault during the Pleistocene today forms the 
Willunga Scarp (Talbot & Nesbitt, 1968). Its north-west facing slope rises 
to just over 400m within a short distance and forms the hills face zone of 
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Figure 4 
Soils of the Willunga Basin. 
Source : Extract f r on Ward's 
(1966) Soils Map. 





Topography of the Willunga Basin. 
Source: Coopiled by the author, with the base nap obtained from the 
Willunga Basin Geographical Infonnation System (G!S). 
Note: Contour interval is 25m. 
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the Sellicks Hill Range in the south and east. The range and the outwash 
alluvial fans at the scarpfoot provide a backdrop to the plains of the 
south-west which are corrp:>sed of recent sedirrents and which slope gently 
toward the coast . In the northern half of the Willunga Basin lie 
undulating hills of Tertiary sands and loams interspersed with recent 
alluvial material. 
2.1.3 Climate, surface hydrology and groundwater 
The Willunga Basin has a Mediterranean climate with wann dry sumrers and 
cool rooist winters <Bowering, 1979:3). The mean roonthly tentieratures 
Crninim.lm and maxim.lm) are 9.4° to 27.9° in January and 2.1° to 14.9° in 
July Coverton, 1993a : 9) . Prolonged dry periods of up to two rronths often 
occur in sumrer when continental airmasses rrove south associated with 
relatively high mean pressure over the Adelaide region, but occasional 
thunderstorms ·occur in January and February, particularly on the plains 
(Schwerdtfeger, 1976; Linacre & Hobbs, 1977). Figure 7 shows that high 
rainfall is concentrated in the winter rronths. This results from lows 
rroving in across the sea from the west (Linacre & Hobbs, 1977). The 
airstreams rise on meeting the ranges, resulting in orographic rainfall for 
eight m::mths of the year (Schwerdtfeger, 1976) • Rainfall increases 
significantly from March to May but decreases less rapidly during spring. 
Corrparison of the rainfall at Aldinga in the western part of the Basin with 














Mean roonthly rainfall in the Willunga Basin. Source : Corrpiled by 
the author from data SUFPlied by the Comronwealth of Australia Bureau 
of Meteorology. Note: Adelaide has been included for corrparison. 
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than the east (Turner & Associates, 1982). This is dete.nnined largely by 
proximity to the coast and topography, sinc.e rainfall increases with 
altitude. Figure 8 shows the isohyets for the region. 
There are seven main surface sub-catchrrents within the Willunga Basin, as 
shown in Figure 9. There is virtually no perm:ment natural surface water 
(Turner & Associa~es, 1982), as the four major creeks (Pedler, Maslin Beach 
South, Port Willunga and Washpool Creeks) are largely epherreral. This is 
not unusual within Australia as its unique hydrological conditions rrean 
that over half the continent has inte.nnittent or episodic flow reglires 
(Boulton & Suter, 1986 ; M:::Comb & Lake, 1990:57). Surface drainage in the 
· Basin is south and westward, due to the tilt of the Willunga Block and the 
erosion of soft Pleistocene strata (Cochrane, 1956) . The main creeks rise 
on the Sellicks Hill Range and, after flowing down the escarµrent, make 
their way westwards across the plains to the sea. They are fed 
periodically by rainfall-generated surface runoff and from springs in the 
Sellicks Hill Range. Some ephemeral, steep-sided escarµrent streams 
debouch onto the plain and te.nninate within a short distance of the range 
in alluvial outwash fans (Bowering, 1979:2). 
Flooding problems in the Willunga Basin occur roughly every five years when 
creeks burst their banks and the lower-lying areas becorre boggy (Boulden, 
pers coorn, 1994). The first attempt at flood area ma.wing occurred in 1992 
but rrore detailed ma.wing ~t a scale of 1: 2, 500 was deemed necessary 
(Planning Advisory Services, 1992). The five main areas noted as flood-
prone are outlined in Table 1. 
' 
Table 1 
Areas prone to flooding in the Willunga Basin. 
Source: Planning Advisory Services (1992 :27). 
1. Pedler Creek: A floodplain at least 300m wide through and adjacent 
to M:::Laren Vale. 
2. Maslin Beach South Creek: Floods land imrediately adjacent to the 
boundary of the urban area. 4000m upstream it requires a flood 




Port Willunga Creek: Requires a flood reserve 300m wide. 
Creeks to the east of Sellicks Beach: Flood over land imrediately 
adjacent to the boundary of the urban area. 
Blue Lag(X)n/Washpool area: Has a total catchrrent of approximately 
38km2 and needs to be reserved for drainage purposes. Incoming 
drains/creeks need land to be reserved for drainage purp:::>ses a lso. 
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Figure 8 
Rainfall nap of the Adelaide Region and Fleurieu Peninsula. Source: 
Extract from the Rainfall Mr3p of South Australia, carrtDnwealth of Australia 
Bureau of Meteorology. 
Note: Rainfall is in millimetres, calculated from all years of record, 
ending April 1992. 
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SUrface drainage and catchment boundaries in the Willunga Basin 1992. 
Source : Adapted by the author fran Planning Advisory Services <1992 > and 
the 1992 surface drainage coverage fran the Willunga Basin GIS. 
- Surface catchment 
boundariee 
- Drainage linea 
0 s 
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The term Willunga Basin also denotes a groundwater basin bounded on the 
south and east by the Willunga Fault (Figure 10). The geology of the area 
has produced four aquifer systems, conprising two najor deep sedinentary 
aquifers known as the Port Willunga Fornation and the Maslin sands 
aquifers, fractured basement rock aquifers underlying the Sellicks Hill 
Range, and shallow Quaternary alluvial aquifers of a limited areal extent 
on the plains (Bowering, 1979:5; Selby, 1984:8). Figure 11 shows the 
relationship between the geology and the aquifer systems, while Figure 12 
shows the najor outcrop and recharge zones. The recharge zones for the 
main aquifers are the nain range and the low hills in the north-east. 
During years of average rainfall there is no surplus of rainfall over 
evapotranspiration and soil-rroisture deficit requirements to provide 
recharge over nuch of the plains. However, the scarp streams contribute 
groundwater inf low via the hardrock aquifers into the sedimentary aquifers 
on the plains, and through surface flow into the basin <Bowering, 1979:24). 
It is difficult to obtain a three-dimensional idea of aquifer depths, 
thicknesses, relationships or connections. Figure 12, for exarrple, does 
not show that the Maslin Sands aquifer extends over the entire Willunga 
Basin <Bowering, 1979:8), while Figure 11 does not show that there is 
probably some interconnection between the two na jor sedimentary aquifers 
around tvk::Laren Vale and fvk::Laren Flat (Bowering, 1979:6). 
In some places the presence of groundwater is nanif ested in the form of 
· springs and soaks. For exarrple, springs enanate from the baseirent rocks at 
the foot of the Willunga Range (Bowering, 1979:9). Shallow alluvial 
aquifers are probably responsible for the presence of ephemeral waterholes 
and 'native wells' on the nargins of the Aldinga Scrub area. Freshwater 
springs also occur on the coast at Red Ochre Cove, Port Willunga and 
Sel licks Hill, and were related in Aboriginal mythology to tears shed by 
Tjilbruke, an ancestral hero, as he sat on the beach (Gara, 1988). This 
story accounted for the presence of freshwater springs below the high-tide 
nark, which probably cane from groundwater aquifers extending below sea 
level, as is evident in Figure 2. These springs still exist. 
2.1.4 Vegetation and fauna 
Although there is only limited infornation on the prehistory of the 
Adelaide region vegetation, there is evidence, for exarrple in the Maslin 
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Figure 10 





Cross-section showing the aquifer systems of the Willunga Basin. 



















Aquifer outcrop areas and recharge zones. 
Source: Planning Advisory Services (1992: fig 2.3 ) . 
Aquifer OllU:wup Ar.-
ltLJ Port WlllSlgo l'onnetlon Aqultw 
D ~ s.nc• Aquil• 
a..mMt llwd rocnl Aliullw 
Crltlcsl Aquifer Rech.,.ge Al-
--- -... - -·. -. 
Skm 
--~==---
~ ouppled by SA Dept of l..mda 1ff2 ,..,...,.'°" r ..... ,,_ --... 
Derivation 
Alwl whe,. groundwtn., _,Inky Aqu111tr r-ge -- .,d the beel ftl 1600mg/l groundw•ter .. unity I n• 
lo - than or •Q<Mll to 1600noGJl i.v. baa'1 defined by lnterpnot.ilon of da10 from the DepL of Min• end 
EMtgy obeervlltlon wel network lr•f•r Ea.WS WUlull{IO lleoln Groundwetu 
lnv•dgedon Sum...., Report No. 2 J., 18121. 
Prod....i by the lnfomwtlon Sytnome 81111ld1 SAOEP S.plombef 1882. 
27 
today (lange, 1976). From the Cretaceous to the early Tertiary nuch of 
South Australia was covered by wann terrperate rainforest, such as is found 
today in the I.amington area of Southern Queensland, and the present 
eucalypt-dominated vegetation only developed as the clircate becarre drier 
(Boomsma & Lewis, 1980) . Currently there are only S11B.ll isolated patches 
of native vegetation remaining in the Willunga Basin. A floristic 
vegetation rrap cortpiled by the Office of Planning and Urban Developrent (in 
Overton, 1993b) showed that native tree cover was limited and was 
represented by three types of woodland, three types of low woodland and one 
type of open forest, as shown in Table 2. 
Table 2 
Types of woodland found in the Willunga Basin today. 





Eucalyptus obliqua/E. fasciculosa with Pultenaea 
daphnoides/Lofil3.ndra dura understorey 
.. 
E. leucoxylon/E. fasciculosa / E. odorata with Ehrharta 
longifolia (introduced species) understorey 
E. microcarpa, E fasciculosa with Acacia rotundifolia 
under storey 
E. fasciculosa with Callitris preissii, Hibbertia 
virgata/ Kunzea pomif era understorey 
E. obliqua/ E. fasciculosa with Acacia verticillata and 
Xanthorrhoea semiplana understorey 
E. baxteri / E cosrrophylla with pteridium esculentum 
under storey 
Open Forest E. obliqua with Triflium carrpestre (introduced) 
under storey 
The total area of woodland and forest remnants is approxircately 700 
hectares (Planning Advisory Services, 1992) which is less than 1% of the 
Basin's area. Only two rrajor areas of native vegetation remain, one near 
Blewitt Springs in the north-east and the other being the 300 hectares of 
Aldinga Scrub Conservation Park in the south-west (National Parks & 
Wildlife Service (NPWS), 1993). Srrall remnants of woodland with 
understorey are scattered along the top of the range and in the north . 
Soll€ roadside remnants also occur, and patches of wetland vegetation exist 
along rrajor creeklines and in a drainage reserve south of Aldinga Scrub. 
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Many weed species occur in the Willunga Basin (Overton, 1993a:27). Olive 
(Olea europaea) is particularly visible along roadsides in the north-east. 
other exotics include woody weeds, which are invading native _understorey on 
sare roadsides, and African grasses. The present state of the native 
vegetation is addressed further in the Chapter on Vegetation History. 
Knowledge of the native fauna of the Willunga Basin is limited since the 
only large scale studies which have been done have covered the Adelaide 
Hills in general (Overton, 1993b). The rrore obvious species in the Hills 
are the marrrnals, of which only five species are listed: the Yellow-footed 
Antechinus (Antechinus flavipes), the Western Grey Kangaroo (Macrop.Js 
fuliginosus), the Bush Rat <Rattus fuscipes), the Carmon Brushtail Possum 
( Trichosurus vulpecula) and the Short-beaked Echidna ( Tachyglossus 
aculeatus) (OVerton, 1993b). r-bre specific information is available for 
Aldinga Scrub, since it is a Conservation Park. Here over 166 bird species 
have been recorded, along with 18 butterfly species, 540 species of other 
insects, the Carmon Brushtail Possum, Short-beaked Echidna, bats, geckoes, 
-skinks and snakes (NPWS, 1993). Wetland birds are also associated with the 
lagoons which saretiroes fonn south of the Scrub (Friends of the Earth, 
1991) • Three IM.jor animal pests occurring in the Willunga Basin are the 
Fox ( Vulpes vulpes), the cat (Felix catus) and the Rabbit (Oryctolagus 
cunicul us) which between them spread exotic weed seeds, and prey on or 
c~te with native fauna (OVerton, 1993a:17). 
2.1.5 Aboriginal and European history 
The Aboriginal history of the Willunga Basin·, based largely on 
ethnohistoric and archaeological IM.terial, is well covered (Ellis, 1976; 
Ross, 1984; Gara, 1988; Clarke, 1991). carbon-14 dates suggest that 
Aboriginal people have inhabited the Fleurieu Peninsula for at least the 
last 10,000 years and possibly longer (Ross, 1984). There is evidence of 
continuous Aboriginal occupation at r-bana, on the coast, from about 6,000 
years ago, with over fourteen canpsites and activity areas found between 
Snar;per Point and Sellicks Beach, and eighteen carrpsites located on the 
IM.rgins of Aldinga Scrub (Ross, 1984). The Aborigines of the Willunga 
Basin belonged to the Kaurna tribe who occupied the coastal lands from Port 
wakefield north of Adelaide to the southern tip of the Fleurieu Peninsula 
(Ross, 1984). Although the total Kaurna pop.ilation in 1842 was estimated 
at 700 (Ellis, 1976), SIM.llpox had spread west and decimated Aboriginal 
1 
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commnities along the Murray River even before European arrival in South 
Australia and evidence of the disease was noted around Adelaide in 1840 
(G:l.ra, 1988). This fact surely makes it difficult to estimate the 
Aboriginal population of the Adelaide region or the Wil lunga Basin just 
prior to European settlenent. 
Early Europeans made soll'e references to Aboriginal people in the Willunga 
Basin. For exanple, Giles (1838) listened to a corroborree whilst carrped 
out one night. In 1842 it was recorded that six out of a large party of 
'natives' from Encounter Bay were errployed to help harvest corn near 
McLaren Vale (South Australian, 16 December 1842). Eight 'natives' were 
also recorded as having lived in Aldinga Scrub until about 1914 (W:>llaston 
& Kraehenbuhl, 1986: 6) • Kaurna people probably ceased to live in the 
Willunga Basin shortly after this, although people from other tribes 
continued to visit. Kaurna descendants today live rrostly in other parts of 
South Australia as a result of dispersal to missions largely during the 
1880s (G:l.ra, 1988; Clarke, 1991). 
• 
Features of the physical envirorurent were prominent in Aboriginal physical 
and spiritual life. For exarrple, Red C:Chre Cove on the coast south of 
Pedler Creek and the coastal freshwater springs feature in the well - known 
Tjilbruke myth (G:l.ra, 1988). In the sllITll'er rronths people would fish on the 
coast and cure anim:ll skins whilst obtaining water from springs, and in 
winter would carrp in the wcx:Xl.lands and foothills (Ross, 1984). Aboriginal 
people are thought to have had an irrpact on the envirorurent by using 
certain plants rrore selectively than others, creating dams and channels 
a long rivers to divert water to lakes and swarrps to support fish and birds, 
and through burning the vegetation <Ellis, 1976; Gale, 1986; Clarke, 1991). 
Gale (1986:1) concluded that "the landscape of South Australia was rroulded 
and changed by its first settlers , the Aborigines; European settlers did 
not coll'e to an entirely natural landscape, as they beli eved, but to one 
established through thousands of years of Aboriginal <:x::!cupation and 
utilization". 
Matthew Flinders first sighted and naned. the Mount Lofty Ranges in 1802. 
Further explorations <:x::!curred in 1830 and 1831 after which British interest 
fcx:!Used on establishing settlenent along Gulf St Vincent and Encounter Bay 
(Marsden, 1986). After 1803 isolated whaling and sealing bases wer e 
established intermittently on Kangaroo Island and at Encounter Bay 
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<Heathcote, 1986:15). Although the establishnent of South Australia had 
been projected in 1831, Colonel Light, as SUrveyor-General, did not land on 
Kangaroo Island until 1836 (Worsnop, 1878) and only on 28 Decenber 1836 did 
the first Europeans arrive on the mainland, at Glenelg west of Adelaide, to 
establish permanent settlement. For ease of reference later, Table 3 
details nineteenth century visitors to the Willunga Basin who recorded 
various aspects of the envirorurent. European settlement and land use in 
the Willunga Basin will be addressed in Chapter 7. 
2.1.6 CUrrent land uses and envirorurental problems 
Figure 13 indicates the range of current land uses in the Willunga Basin. 
Agriculture dominates, with grazing on the hills, and crofPing and grazing 
on the red and black clays of the plains. The Willunga Basin is farrous for 
its alrrond orchards, and the wineries and vineyards in the north-east which 
constitute the Southern Vales wine region centred at M:::Laren Vale. Some 
large corrpanies, including Seaview and Hardy's, and over twenty smaller 
wineries make an irrp:)rtant contribution of high quality products, 
particularly Shiraz, to the South Australian wine industry. Sane quarrying 
occurs in the Maslin Beach and Sellicks Hill areas and small light 
industrial areas have been established around M::!Laren Vale and Aldinga. 
The Wil lunga Basin holds landscape and heritage attractions for tourists 
and provides a recreation and leisure envirorurent for the people of 
Metropolitan Adelaide. Residential areas are mainly limited to the coast 
. and townships of Willunga and M::!Laren Vale. However, large-scale 
residential developtents have recently afP!=ared on the north-west coast and 
the resident pop.Ilation is expected to increase as the area absorbs sane of 
the future growth from Metropolitan Adelaide. 
Due to its location and major land uses the Willunga Basin plays an 
inp::>rtant role in the social and economic welfare of the Basin's residents 
and also of the people of Adelaide and South Australia. However, these 
facets have also made the environrrent subject to increasing pressures and 
several major envirorurental problems in the Basin currently require 
attention. These are: 
a lack of native vegetation; 
flooding problems on the plains in winter and soil salinity 
problems; and 
gully erosion, which in sone cases is severe. 
(OVerton, 1993a:7; Carrpbell, pers conm 1994). 
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Table 3 
Nineteenth century visitors whose accounts, recollections and sketches 



























with the initials 







Sailed up St Vincent's Gulf in 1802. Made 
notes and ma.ps of the coast in ship' s log . 
Source: C<X>per (1953). 
Wrote a diary and drew a sketch ma.p of the 
coastal lands whilst surveying and searching 
for a site for Adelaide. Source: Elder 
(1984). 
Wrote a lengthy letter reporting his 
observations whilst accorrpanying llB.inland 
surveying expeditions from Kangaroo Island. 
Included descriptions of the McLaren and 
Aldinga Plains . Source: Morphett (1836) . 
Giles' diary of a visit to the area included 
corrrrents on the Aldihga Plains. Source: 
Giles (1838). 
Hawker worked on the first surveys in the 
Willunga Basin in 1839. Beeinning as fourth 
officer employed to survey sections , by 
October 1839 he had beco~ Assistant 
Surveyor. He reminisced about the Will unga 
enviro~nt and the difficulties it caused 
for surveyors. Source: Hawker ( 1899) . 
As Surveyor General , Frorre sketched scenes 
whilst out surveying and exploring the new 
colony. He painted a scene at McLaren Vale, 
probably in 1840 . Source: Auhl & Marflett, 
(undated:34), Appleyard (1972). 
Wrote a lengthy report of a tour through 
the Onkaparinga and Willunga Districts and 
ma.de nany corruents on the enviro~nt and 
early settlement. Source: Observer (1844) 
Described the Mt Lofty Ranges in general, 
early life and natural resources in South 
Australia, to inform people in Britain who, 
Dutton felt, knew nothing about South 
Australia. Source: Dutton (1846). 
Descriptions included the Mt Lofty Ranges 
and Adelaide Hills. Source: Angas (1847a). 
Wrote an illustrated diary of his 
adventures in Australia from 1849 to 1859, 
including a visit to Willunga. Source: 
Griffiths (1988). 
1889 George Sutherland Provided descripti ons of travels between the 
Noarlunga, McLaren Vale and Willunga areas . 
Source: Sutherland (1889). 
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Figure 13 
Landcover in t he Willunga Basin 1985. 
Source : Adapted slightly from Planning Advisory Services <1992:fig 2. 3). 
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2.2 AIMS OF THE THESIS 
The main aim of this thesis is to establish the Environmental History of 
the Willunga Basin between the 1830s and the present and to use this to 
help explain some of the current environmental problems. Furthenrore, 
Overton (1993a) errphasised that some knowledge of the Environmental History 
of the area needed to be ascertained in order for an integrated managerrent 
plan to be developed. There is sorre existing work which examines the 
environment of the Willunga Basin, but these works are lacking either 
because only one aspect of the environment was studied (eg Dragovic, 1966; 
Chapple, 1991; Withers, 1993) or because reports were part of a planning 
process and addressed current problems but with little or no reference to 
t he past ( eg Turner & Associates 1982; Savarton 1990; Planning Advisory 
Services, 1992) • For exarrple, t he original vegetation of the Willunga 
Basin was addressed to some extent in Savarton ( 1990) , in relation to 
revegetation strategies for the Southern Region of Councils, but it was 
noted that there was a lack of detailed knowledge regarding the 
conp::isition, density and location of the original plant corrm..mities. 
Savarton's primary guide to the original distribution of indigenous species 
was based on a soils map (Ward, 1966) and recent surveys undertaken by 
various environmental/conservation groups in the area, rather t han on 
historical evidence. The work entitled "Cradle of Adversity: A History of 
the Willunga District" (Linn, 1991) addressed the human struggle with the 
environment -of the Willunga Basin but was written for general readership. 
As such, it was rrore descriptive than analytical , errphasised social history 
rather than giving any detailed investigation of environmental change, and 
did not provide any insight for future managem=nt. 
The tirrefraire for this study is set by the earliest European accounts of 
the area in the 1830s. It is intended that this study concentrate on 
vegetation, hydrology and l and use, which are felt to be the main factors 
influencing the Willunga environment . The five ma.jor objectives of this 
thesis which relate to these aspects are as follows : 
both to establish rainfall trends since the 1830s so as to 
differentiate wetter and drier periods, and to calculate flood 
probabilities to date large rainfall events and determine their order 
of magnitude; 
- to establish trends in the history of the surface and groundwater 
drainage and to determine the surf ace drainage pattern at the ti.Ire of 
the first surveys, along with t he timing, nature and magnitude of any 
' 
change. Trends in groundwater levels and salinity will also be 
investigated; 
- to establish the spatial distribution of gullying at the time of 
European settlement, and the onset of gully erosion, paying 
particular attention to the Sellicks Creek Gully, which is currently 
one of the largest gullies; 
to determine the general spatial pattern of vegetation in the 
Willunga Basin at the time of the first surveys and to establish the 
timing, nature and magnitude of any change; and 
to establish a history of terrp:>ral and spatial trends in FOEUlation 
and najor land use activities. 
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Sources to be researched and analysed to provide quantitative data and 
corrplementary qualitative infornation are historical and conterrp:>rary 
records available in Australia. The nain sources to be researched are 
original survey records, historic naps and official statistics , 
corrplerrented by naterial such as historical accounts, sketches and 
photographs. Al though the works noted in Table 3 provide nuch historic 
source naterial on the Willunga Basin envirorurent, it is recognised that 
the people listed are all white European nales <except possibly Sutherland> 
and that they could have recorded a biased view of the envirorurent. 
However, their work is used in the absence of alternative docurrentary 
evidence since it relates to nany aspects which are irrp::>rtant to this 
thesis. 
Since a variety of sources and rrethods were used in this thesis, as is 
comron in Envirorurental History research, these are discussed in detail at 
the beginning of the relevant chapters. Five chapters follow which will 
look at the Willunga Basin's rainfall and flood history, surface drainage 
and groundwater history, history of gully erosi on, vegetation history and 
European FOEUlation, settlement and land use history. The length of each 
chapter reflects the arrount of info111Btion available. 
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CHAPTER 3 
RAINFALL AND FLOOD HISTORY 
When researching envirorurental history, it is i.rrp:>rtant to establish 
climatic trends over the study period because they provide a backgroillld 
against which to assess other trends. The aim of this Chapter is to 
establish rainfall trends in the Willunga Basin from 1839 to 1993 and to 
identify periods which have been wetter and drier than no.rnal. An analysis 
of large rainfall events will also be nade so as to identify years of najor 
flood events. 
3.1 RAINFAIL TRENDS 
3.1.1 Obtaining reliable rainfall records for the Willunga Basin 
To establish rainfall trends for the Willunga Basin, c~terised nnnthly 
and annual data for all years of record were obtained from the Bureau of 
Meteorology for stations in and near the Basin. The extent of the data is 
SUim\3.rised in Table 4. The data were processed using Unix-SPSS and 
Microsoft Excel to derive a useable record of annual data for the eight 
stations. Of the three stations actually in the Willunga Basin, the 
Willunga record covers the longest period. Therefore, it was desirable to 
Table 4 
SUmna.ry of rainfall records available for stations in and near the 
Willunga Basin. Source: Corrpiled by author from data suwlied by 
Cormonwealth of Australia Bureau of Meteorology. 
Station Dates of Record 
1 Willunga Jan 1862 - Dec 1993 
2 Aldinga P O Dec 1893 - Mar 1992 
3 Old Noarlunga Sep 1876 - Dec 1993 
4 Meadows May 1887 - Jun 1991 
(incorrplete) 
5 Clarendon Jan 1867 - Nov 1993 
(incorrplete) 
6 Adelaide (West Tee) Jan 1839 - Feb 1979 
7 Mt Corrpass Sep 1922 - Dec 1929 
Jan 1934 - Nov 1992 
8 lt'!Lar en Val e PO Jul 1938 - Dec 1993 
If 
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use the Willunga data to ascertain rainfall trends for the whole Basin, if 
the record could be shown to be consistent over time. There was no 
rainfall data collected at Willunga between 1839 and 1861 or for 1975, so 
it was deemed a~ropriate to test the consistency of the Adelaide record to 
see whether it could be used to provide proxy data for Willunga for the 
missing years. If the Adelaide data were suitable, then a continuous 
rainfall record would be available for the Willunga Basin since the ti.me of 
the first surveys in 1839. 
The Double Mass Curve rrethod outlined by Searcy & Hardison <1960) was used 
to establish whether the Adelaide and Willunga records had been consistent 
over ti.me. This allowed corrparison of the Adelaide and Willunga records 
with data from the other six stations. The underlying principle of the 
Double Mass Curve rrethod is that "the graph of the cunulative data of one 
variable versus the cunulati ve data of a related variable is a straight 
line so long as the relation between the variables is a fixed ratio" 
(Searcy & Hardison , 1960: 31) • Data was used for the first six stations 
listed in Table 4 for the period 1894 to 1974, over ~ which continuous 
records existed. The annual data for each of the six stations during this 
period was cunulated in chronological order and the rrean of the cunulative 
rainfall for all six stations was c~ted in order to provide the pattern 
against which individual stations could be checked. Since less than ten 
stations were used in this analysis each one was plotted against the 
averaged pattern to check for consistency. The resulting Double Mass 
· Curves are given as AH?endices 2A and 2B. Searcy & Hardison <1960) suggest 
that stations whose curves show significant breaks in slope should be 
eliminated from the average. It was felt that, on this basis, Clarendon, 
Old Noarlunga and Meadows should be eliminated. A three-station average 
was then calculated from the remaining stations of Will unga, Aldinga and 
Adelaide. The new double-mass curves plotted for Willunga and Adelaide are 
given as AJ:l?endix 2C. 
It can be seen that the curves for Adelaide did not show any significant 
breaks, indicating that the annual rainfall at Adelaide had been consistent 
between 1894 and 1974. Cornish (1954:334) examined the Adelaide rainfall 
record between 1839 and 1950 and also found the data to be statistically 
consistent. However, the Willunga curve did show a break in 1946 against 
both the six-station and t hr ee-stat i on patterns. In order to test whether 
t his break was statistically significant , the F-Test (variance-ratio test) 
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was applied, as suggested by Searcy & Hardison < 1960 ) • The workings for 
this are given in Appendix 20. The break was found not to be statistically 
significant. Figure 14 shows the relationship between the Willunga and 
Adelaide data from 1894 to 1974. The straight line obtained indicates a 
consistent relationship between the two records. 
Figure 14 
Cumulated annua l rainfall: Willunga and Adelaide 1894-1974. 
Source : Compiled by the author from data supplied by the 
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In order to predict the Willtmga rainfall for 1839 to 1861, and 1975 , from 
the Adelaide record of the sarre period, the statistics for a linear 
regression were calculated on Unix-SPSS for Willunga and Adelaide annual 
data from 1894 to 1974. The correlation coefficient was 0.84 and the 
coefficient of determination <R2l was 0.71. The data from the two stations 
for the whole period of coincidence, 1862 to 1978, was also transfo rrred 
into a linear regression plot which gave the sane results. Appendix 2E 
shows the regression plots and the associated statistics. On this basis 
the missing ~villunga data was derived from the Adelaide data using t he 
fonrula : 
Willunga nussing data = L\delaide data x l. 0585l + 98.3690t) . 
Thus, the collected rainfall data for Willunga and Adelaide between 1894 
and 1974 is consistent and the Adelaide record has been used to exte nd the 
Willunga record back from 1861 to 1839 , giving a total period of 155 years . 
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3.1 . 2 Rainfall trends in the Willunga Basin 1839-1993 
Once the annual data series was conpleted for Willunga, 25-year and 11-year 
m:>ving averages were calculated and plotted, as shown in Figures 15 and 16. 
Figure 17 also shows the 11-year noving average for Willunga plotted with 
the annual data . The noving averages sroooth the annual data and show the 
rainfall trends in the Willunga Basin over the period of record. The 25-






Rainfall in the Willunga Basin: 25-year noving average 1839-1993. 
Source : Conpiled by the author from data supplied by the 
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Figure 16 
Note: Adelaide data 1839-1861 used to calculate 
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Rainfall in the Willunga Basin: 11-year m:>ving ~verage 1839-1993. 
Source: Coopiled by the author fran data SUR?l ied by the 
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Figure 17 
Willunga annual rainfall and 11-year noving average 1839-1993. 
suwlied by Source: ~iled by the author fran data 
Comn:>nwealth of Australia Bureau of Meteorology. 
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average annual rainfall at Willunga over the period of record. The 25-year 
average was around 700nm in the 1860s and 1870s and had droR?ecf by just 
under 15% to 600nm in the 1980s . The downward trend was reversed 
tent?Qrarily by an upward clirrb in the first two decades of this century. 
The 11-year noving average in Figure 16 is nore detailed · and shows that 
within the overall downward trend Willunga experienced periods of higher 
and lower annual rainfall. 
CUnulative residual mass graphs were also COlll?iled for Willunga and 
Adelaide to identify periods of greater than, or less than, average 













CUnulative residual plot of Willunga and Adelaide annual rainfall 
1839-1993. Source: Call?iled by the author fran data suwlied by the 
Conm::mwea.lth of Australia Bureau of Meteorology. 
Note: Adelaide data 1839-1861 used to calculate Willunga data over same period; 
Adelaide station relocated after 1978 
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the m:iin basis of Foley's (1957) conprehensive study of droughts in South 
Australia. The ctmUlative residual plot indicates the m:ijor periods of 
increasing and decreasing rainfall at Willunga as follows: 
Decreasing for the first five years after the initial surveys 
Increasing from 1845 to 1875 
Decreasing from 1875 to 1900 
Increasing from 1900 to 1925 
Decreasing from 1925 to 1945 
Increasing from 1945 to 1960 
Decreasing from 1960 to 1993 
By closely corrparing Willunga' s annual rainfall record with the detailed 
clim:itic analysis given in Foley (1957) for the period 1839-1945, 
Willunga's trends were found to mirror the fluctuations experienced 
generally in the agricultural areas of South Australia extremely well 
(Foley examined ten rainfall stations between Strathalbyn and Orroroo) • 
The two mi jor periods where Will unga' s rainfall declined, from the mid-
1870s to the 1900s and from the mid-1920s to the 1940s, also coincided with .. 
similar changes further afield. The period of particularly low rainfall at 
the beginning of this century, evident in Figures 15 and 18, was 
highlighted by Foley who stated that "rainfall deficiencies in the years 
1896 to 1902 culminating in the extremely dry conditions of 1902 were far 
greater than anything previously experienced since rainfall records 
corrrrenced" (Foley, 1957:164>. This drought period which eastern Australia 
experienced from 1896 to 1915 was also felt world-wide in tropical and east 
coast regions, affecting the semi-arid western part of New South Wales, the 
east coast of North Arrerica, other dry regions such as Arabia, the east 
coast of South Africa, and East Asia to a lesser extent (Kraus, 1955:439>. 
Based on Foley's work and the Willunga data presented here, it also ai::pears 
to have affected parts of South Australia. 
Another drought period affected south-eastern Australia between 1939 and 
1944 but was shorter and rrore limited geographically than the drought at 
the turn of the century (Kraus, 1955:439). Pittock (1975:501) demonstrated 
that this drought affected areas from Central Queensland to Bass Strait and 
Figure 18 also illustrates that it was experienced at Willunga. However, 
Adelaide did not record the sarre trend. Kraus ( 1963) attributed the 
widespread coincidence of rainfal 1 variations at this time to changes in 
general atrrospheric circulation, since a long-tenn correlation was found 
between rainfall regions both north and south of the F.quator . He also 
II 
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pointed out that such similarities becarre obvious only by looking at 
longer-term trends so that random and local effects were averaged away. 
Interestingly, Willunga' s declining rainfall trend from 1974 to 1991 was 
longer than the previously worst recorded period of declining rainfall at 
the turn of the century. 
No reference to a long-term declining average rainfall trend over the past 
155 years could be located in other research. Hobbs (1988) examined 
rainfall trends for nineteen South Australian stations between 1891 and 
1983 (roost stations did not have earlier records). He concluded that "the 
evidence for any sustained long-term climatic change, at least as far as 
rainfall is concerned, is unclear" (Hobbs, 1988: 295) • However, his own 
work, and other work which he reviewed, airred to provide information for 
agricultural purposes. The focus was therefore on seasonal rainfall change 
and did not include long-term annual trend analysis. Hence, it is not 
known whether the long-term declining rainfall trend at Willunga and 
Adelaide is a local or rrore widespread phenorrenon. 
• 
3. 2 FLCX:>DING 
3.2.1 Sources and nethod for obtaining flood probability information 
The best nethod for obtaining flood probability information is to use 
streamflow records from a gauging site. The probability of the occurrence 
· of floods of different rragnitude is ascertained by transforming peak 
discharge data via a probability function to a frequency-rragnitude 
distribution <wasson & Clark, 1985) • However, there are no historic 
streamflow records for the Willunga Basin (OVerton, 1993a:32). In the 
1970s stream gauges were proposed and sites selected for a groundwater 
recharge investigation, but surface flow rreasurerrents were later deemed 
unnecessary and so gauging never began (Bowering, 1979:21). Such a lack of 
water and sedinent discharge rronitoring was not unusual in Australia before 
the 1980s, and gauges were usually installed only to rronitor water use 
(Warner, 1984:137). Rainfall data was therefore used as a proxy to 
establish a flood history for the Willunga Basin. 
The conputerised daily rainfall data for Willunga was obtained from the 
Bureau of Meteorology and was prepared on Unix-SPSS for flood anal ysis. 
This included adjusting the raw data set to give a rainfall figure for 
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every day of record, frcm 1 January 1884 to 28 February 1994. Where there 
were instances of one or two days of missing data foll~ by a cunulated 
total for that ti.Ire period, the cunulati ve total was averaged over the 
associated nunt>er of days. Of course, this means that heavy rainfall 
events which occurred on, say, one day alone were averaged out and becarre 
less significant . Averaged figures occurred Jll)re frequently after 1974, 
where two or three days per week were often accounted for by one rainfall 
arrount. However, there was no alternative to distributing these averages 
if a flood probability graph were to be produced. A frequency distribution 
was calculated for all data and classes were established over a range from 
0. lmn to lOOmn. The classed data were plotted on log probability paper to 
provide the flood probability graph in Figure 19. 
Figure 19 
Probability of heavy rainfall events at Willunga. 
Source: Corrpiled by the author frcm daily data, for 1 January 1884 
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3.2.2 Extrene rainfall events at Willunga 1884-1994 
On the basis of the data used, Figure 19 shows that a one in ten year rain 
event (a probability of 0.0274% or less) occurs in the Willunga Basin when 
53nm or more falls in 24 hours; that rain occurs aFProxiroately 33% of the 
tirre (or once every three days); and that 100 days per year are likely to 
record under 1.1.rrm of rain. The days which have had a rainfall event of 
one in ten, year rna.gnitude or greatE7r are presented chronologically in 
Figure 20 and by order of magnitude in Table 5. 
Figure 20 
Tirreline of 1 in 10 year rainfall events at Willunga 1884-1994. 
Source: Conpiled by the author from daily data supplied by the 
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Table 5 
Rainfall events of 1 in 10 year magnitude or greater occurring at 
Willunga 1 January 1884 to 28 February 1994, by order of rna.gnitude. 
Source: Conpiled by author from daily data SUH?lied by Conm::mwealth 
of Australia Bureau of Meteorology. 














2 Apr 1889 
14 Feb 1913 
28 Mar 1947 
8 Jul 1993 
1 Feb 1974 
14 Feb 1917 
9 Feb 1969 
10 Feb 1969 
12 May 1884 
20 Oct 1955 
27 Jun 1990 
1 Jun 1920 
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From Figure 20 it is clear that the nine largest daily rainfall events 
(except for July 1993) occurred between February and April. That storms 
are rrost frequent at these ti.Ires of year is confinred by research at the 
Waite Agricultural Research Institute (Turner & Associates, 1982: 9) and 
often one intense surrrrer thunderstonn in the Adelaide region can provide a 
substantial percentage of the annual total rainfall (Schwerdtfeger, 
1976: 77). The Willunga daily records also show that late surrrrer rains 
often followed extended dry periods. On 2 April 1889 Wilhmga experienced 
its largest rain event ever since daily records began. This occurred at 
the end of a ten- year drought. Foley <1957 > wrote that 1889 and 1890 were 
very wet years which followed the dry period which began in 1879 and 
culminated in the 1888 drought. 
3.2.3 Flood history for the Willunga Basin 1839-1994 
The flood probability analysis is a useful benchnark for measuring claims 
of extrem= hydrological events. A short list of floods mentioned in some 
historic accotmts is given in Table 6 (the list is not exhaustive). It can 
be seen that three large floods occurred after daily rainfall records began 
in 1884 which were not accounted for in Table 5, ie in January 1889, 
December 1912 and July 1986. Therefore, the printout of daily rainfall was 
consulted and a note was made where rainfalls of over 30nm occurred on one 
day, which anounted to over 70nm over two or rrore days, in an atterrpt to 
account for significant events which might have been rerroved by the 
averaging procedure and the selection of heavy falls on one day alone. 
This resulted in the additional list of rainfall periods shown in Table 7. 
By adding these to the events identified by the rainfall record a new table 
of large rainfall events was constructed (Table 8). With the additional 
events included, it was found that 75% of the periods recording 67nm or 
rrore had occurred between 1 January and 24 April. It was also evident that 
large rainfall arrounts in winter tended to result from several days' rain, 
while large anounts in surrrrer and autumn were rrore likely to cone from 
heavy falls on one day. 
By including the large rainfall arrounts which accrued over two or rrore days 
the floods of 1/2 January 1889 and July 1986 were accounted for, but the 
December 1912 flood was not. This was puzzling, since the December 1912 
flood was said to be bigger than the January 1889 flood (Dunstan, 1978:37). 
According to meteorological records, 73nm fell in two days in January 1889, 
whereas the maxirrum arrount of rain in December 1912 was 18nm on 7 December 
and only 1nm on 10 December. The account of the December flood also 
45 
Table 6 
Floods which were reported in historic accounts. 
Source: Corrpiled by the author from sources as indicated. 
Date 
End May to 
3 Jun 1851 
Event 
Fl ood after heavy rain in one day at 
Wil l unga carried away fences and a 
huge log which had taken twenty 
bullocks to rrove, destroyed several 
acres of newly sown wheat and 
conpletel y washed away topsoil. 
Source 
The Register 
3 Jun 1851 
23 May 1860 Local ised thunderstorm on Loud's Hil l The Chronicle 
south-west of Willunga. Produced 26 May and 2 Jun 1860 
torrential flow which rroved downhill 
then north-west via Aldinga towards the 
sea. "The rrost extraordinary floods 
experienced for many years" followed 
continuous and heavy rain which 
exceeded soil infiltration capability 
and stream capacity. Ploughed land 
was washed away and sub- soil l aid bare. 
Late Aug / 
Sep 1875 
1 Jan 1889 
Flood at McLaren Vale 
Large f l oods at Willunga 
The Observer 
4 Sept 1875 .. 
'Floods at Willunga' 
Dunstan (1978 : 37). 
10 Dec 1912 A flood bigger than any in living 
rrerrory, including floods of Jan 1889 




Rains of one in ten year 
severity 
\.'bllaston & Finger 
<1986:15); Friends of 
the Earth <1991) 
Rainfall totals over one in ten year magnitude recorded over two to five 
days, which could have contributed to flooding but which were not accounted 
for in Table 5. Source: Corrpiled by the author from daily data supplied by 
the Connonwealth of Australia Bureau of Meteorology. 
A= average value as appeared in original data set 
Period Day Day Day Day Day Total 
1 2 3 4 5 
1-2 Jan 1889 73£!ITl.Z\ 73rrm/2 days 
27- 31 May 1893 31.mn 39£!ITl.Z\ 28nm lOnrn 108rrm/5 days 
8-9 Mar 1903 69£!ITl.Z\ 69rrm/ 2 days 
23-24 Apr 1905 67£!ITl.Z\ 67rrm/ 2 days 
24- 26 Mar 1906 38nm 7 3£!ITl.Z\ 111.mn/ 3 days 
5-7 Mar 1910 27nm 80£!ITl.Z\ 107rnn/ 3 days 
.23-25 Jun 1915 32mn 15rnn 26rnn 73rnn/ 4 days 
16-18 Apr 1938 28nm 58£!ITl.Z\ 86nm/ 3 days 
17- 18 Feb 1946 96£!ITl.Z\ 13nm 109rrm/ 3 days 
9-10 Feb 1969 134£!ITl.Z\ 134nm/ 2 days 
1-7 Jul 1986 27rrm 11.mn 44rrm 25£!ITl.Z\ 107rrm/ 5 days 
25- 27 Jun 1990 27rnn 6nm 56nm 89rrm/ 3 days 
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Table 8 
Large rainfall events occurring at Willunga over one to five days 
between 1 January 1884 and 28 February 1994. Source: Coopiled by 
author from daily data supplied by Conm:mwealth of Australia Bureau 
of Meteorology. 
Rain fell on one day only unless stated as: 
*2 = possibly over two days (gauge only read on 2nd day) 
*3 = over three days; *4 = over four days; *5 = over five days 
Arrount Date 
134nm*2 9-10 Feb 1969 
lllnm*3 24- 26 Mar 1906 
109nm*3 17-18 Feb 1946 
108nm*5 27-31 May 1893 
107nm*3 5-7 Mar 1910 
107nm*5 3-7 Jul 1986 
89nm*3 25- 27 Jun 1990 
86nm 2 Apr 1889 
86nm*3 16-18 Apr 1938 
79nm 14 Feb 1913 
78nm 28 Mar 1947 
75nm 8 Jul 1993 
73nm*2 1/ 2 Jan 1889 .. 
73nm*4 23- 25 Jun 1915 
68nm 1 Feb 1974 
69nm*2 8-9 Mar 1903 
67nm*2 23-24 Apr 1905 
67nm 14 Feb 1917 
67nm 9 Feb 1969 
67nm 10 Feb 1969 
65nm 12 May 1884 
56nm 20 Oct 1955 
56Il1ll 27 Jun 1990 
53nm 1 Jun 1920 
mentioned that flood.waters rose 18" (Q.45ml over a bridge on the main road 
to Adelaide, that metal from several macadamised roads and scores of tons 
of hay on the Aldinga Plains were coopletely swept away, and that the 
Delabole Quarry above Willunga resembled a waterfall. There are 
photographs of flood.s at McLaren Vale in 1912 which record that flooding 
was quite extensive there too (t-'brtlock Library Historic Photograph 
Collection, SLL:M B32358 and B32355). The discrepancy between the rainfall 
data and the historic account might be explained by the fact that 
occasionally intensely l ocalised thunderstorms occur in surnrer in the 
Adelaide region (Schwerdtfeger, 1976:77). One such event occurred in May 
1860, where a single black cloud over the Sellicks Hill Range produced "an 
i.rrrrense body of water ••• such as had never before been witnessed" by any 
resident in the district (The Chronicle, 2 June 1860). Water flowed down 
between the hills and rose up to fifteen feet (five metres), until it 
reached the plains and spread out "in greater or lesser streams of water" 
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making its way to the coast at a speed of up to twelve miles an hour 
( 20km/hour) • The force of water carried trees, great stones and fences 
away although the intensity had diminished within three hours. It is 
therefore possible that a rainfall event which was not recorded at Willunga 
may have caused the December 1912 flood. 
care is therefore needed in interpreting flood probability data based on 
rainfall records because factors other than rainfall can contribute to 
flooding, including soil type and pre-rain soil rroisture level, depth and 
width of stream channels (which can be reduced by siltation, resulting for 
exarrple from certain land use practices) and the type of vegetation 
intercepting the rain. Two falls of the sane anount in one location could 
therefore produce a different outcorre under different conditions. No 
official rainfall recording station exists on the Sellicks Hill Range but 
rainfall recorded over an eighteen rronth period by a local landholder shows 
that the anount of rain received rronthly on the top of the range can differ 
considerably from that recorded at Willunga (Table 9). The December 1912 
flooding might therefore have resulted from rain which fell on the hills 
but not at Willunga, or from a combination of other factors. 
Table 9 
M::>nthly rainfall recorded at the top of the Sellicks Hill Range above 
Willunga corrpared with Willunga rainfall, August 1992 to February 
1994 Source: John carey and Cormnnwealth Bureau of Meteorology. 
Date Willunga Top of Hills as Hills 
Range % of rain 
Willunga corrpared 
Aug 92 119mn 158nm 133% +39mn 
Sep 92 135mn 171.mn 127% +36mn 
Oct 92 85mn 66mn 78% -19mn 
Nov 92 106mn 33mn 31% -73mn 
Dec 92 112nrn 102nrn 91% -lOmn 
Jan 93 19mn 26mn 137% +7mn 
Feb 93 19mn 20mn 105% +lmn 
Mar 93 20mn 27mn 135% +7mn 
Apr 93 1mn 1mn 100% equal 
May 93 58mn 71.mn 122% +13mn 
Jun 93 94mn 111.mn 118% +17mn 
Jul 93 145mn 151.mn 104% +6mn 
Aug 93 66mn 69mn 105% +3mn 
Sep 93 75mn 72nrn 96% -3mn 
Oct 93 73mn 87nrn 119% +14mn 
Nov 93 30mn 41.mn 137% +11.mn 
Dec 93 57mn 93mn 163% +36mn 
Jan 94 24mn 47mn 196% +23nm 
Feb 94 14mn 17nm 121% +3nm 
Total 1252rrrn 1363nm 109% 
' 
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3. 3 SlM1ARY OF FINDINGS 
Rainfall· trends between 1839 and 1993 were established for the Willunga 
Basin based on the Willunga and Adelaide records. Over the long-term, 
average annual rainfall has been on a continual downward trend. However, 
in the short-term the annual rainfall has fluctuated. Two particularly dry 
periods were experienced, from the 1890s to the 1900s and from the 1920s to 
the 1940s, both of which reflected drought patterns elsewhere in Australia 
and overseas. From 1974 until 1991 the Willnnga Basin experienced its 
longest period of decreasing rainfall yet, surpassing the length of the 
previously worst recorded drought period at the turn of the century. 
On the basis of daily rainfall records from 1884 to 1994 a flood 
probability graph was constructed for Willnnga which showed that a one in 
ten year flood occurred when 53rrrn fell in 24 hours. A chronology of floods 
equal to or greater than a one in ten year magnitude was compiled, which 
was also amended to include large rainfall events which had occurred over 
two to five days. Many of the largest events on record were found to have 
occurred in late surrmer and the largest fall recorded in one day was 86nm 
on 2 April 1889 after a ten-year drought. 
A table of historic references to floods in the Willnnga Basin was compiled 
which showed that devastating floods had occurred in 1851 and 1860, as well 
as three large flood events after 1884 which had not been accounted for in 
the daily records. The am=nded table of rainfall events which had occurred 
over two to five days acconnted for two of these, showing that floods can 
result from rrore than just heavy falls in one day; However, the other 
flood could not be acconnted for and may have been caused by a particular 
combination of environrrental factors, or localised rainfall which was not 
recorded at the Willunga station. The rainfall and flood trends which have 
been established in this Chapter will be corrpared in Chapter 8 with other 
changes in the Willunga Basin since the 1830s. 
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CHAPTER 4 
SURFACE DRAINAGE AND GROUNDWATER HISTORY 
The hydrology of an area is interdependent with many other factors, 
including its geology, soils and vegetation, and in turn it affects other 
envirorurental aspects, including habitat suitability both for hmrans and 
other species. The aim of this Chapter is to establish the history of the 
surface and groundwater drainage of the Willunga Basin and to see whether 
any changes in these paraneters have occurred since the 1830s. It is 
intended that the surface drainage pattern at the tine of the earliest 
surveys be determined, along with the ti.ming, nature and magnitude of any 
changes. Trends in groundwater levels and salinity will also be examined 
and a brief investigation will be made into the wetlands area on the 
Aldinga Plains, since coastal wetlands are a rarity . in the Adelaide 
MetroFQlitan area today. 
4.1 SURFACE DRAINAGE 
4.1.1 Sources and nethod for establishing a history of the surface drainage 
In order to establish the surface drainage history of the Willunga Basin at 
the tine of the first surveys in 1839/40 and to determine whether any 
chariges had occurred since, maps of the surface . drainage pattern at 
different dates were needed. Whilst conducting research in the State 
Library of South Australia, eight maps were found in the Map Collection 
which, as well as showing the sections surveyed in the Willunga Basin at 
different tines, also indicated the surface drainage pattern. There was an 
1840 map by McLaren (sUH?lied as AH?endix 3 and henceforth referred to as 
the 1840 McLaren map) and seven maps of the Hundred of Willunga for 1873, 
1883, 1896, 1915, 1926, 1959 and 1963 (the latter was the last Hundred Map 
' published for Willunga). Maps were also located for the Hundreds of Kuitrx> 
(1872, 1886, 1962) and Myponga <1881, 1896, 1959) to cover the small areas 
in the far north-eastern and far southern parts of the Wil hmga Basin. 
Although the dates did not coincide exactly with those for Willunga, the 
Kuitrx> and Myponga maps showed little change in drainage patterns. A 1992 
coverage on the Willunga Basin Geographical Information System (GIS), 
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housed at the Geography Department, University of Adelaide, provided the 
rrost up-to-date surface drainage pattern for the Willunga Basin. 
Although the historic maps a~red to be very useful, it was felt that 
care was needed in using them to chart changes in the drainage pattern, 
especially since nuch of the surface drainage in the Willunga Basin is 
epherreral . It cannot be known on what basis the mawing took place, nor 
what techniques were used. For instance , some creeks on the 1840 nap were 
not marked on the 1873 and 1883 maps. This might have reflected actual 
changes in the anount of surf ace water present or could have been the 
result of poor mawing. It was also possible that maps were corrpleted in 
rrore detail as ti.Ire went by, leading to an awarent but not real change. 
In spite of the potential limitations with the maps, it was felt that no 
other information was likely to be located. Therefore, the drainage 
patterns from the maps between 1840 and 1963 were digitised onto the 
Willunga Basin GIS using Arcinfo and were then transfonfed and registered 
to the srure scale as the 1992 nap before being printed out. The maps 
constitute the first historic coverages added to this GIS, which is being 
developed as a land managerrent tool. The Willunga Basin was not corrpletely 
mai;ped until 1883, so that the 1840 map omitted the hills and t he north-
east area which had not been surveyed, while the 1873 map inc luded the 
hills, but still omitted the north-east area which was not surveyed until 
1879. Therefore, three areas were delineated on the corrp.iterised maps: the 
area mapped in 1840, the extra area mai::ped in 1873, and the area added in 
1883 which corrpleted the mawing of the whole Willunga Basin. The GIS was 
then used to provide measurerrents of the total length of drainage channels 
for each year from 1840 to 1992, as well as breaking the total length up by 
separate areas to al low corrparisons over ti.Ire and space. It was then easy 
to corrpare the drainage pattern from different dates by overlaying 
different maps together on the corrp.iter screen. This ~thod revealed that 
nawing at each date had in fact been quite accurate, as channe ls which 
a~red in maps at two different dates usually coincided well, even when 
corrparing the 1840 and 1992 naps. It was also found that the total length 
of channels had decreased between 1963 and 1992 which showed that even if 
mawing techniques had becorre rrore refined over ti.Ire the maps still 
indicated surface changes . 
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4.1.2 Surface drainage in the Willunga Basin 1839/ 40 
The 1840 M::!I.aren map provides as complete a picture as is likely to be 
found for the surface drainage of the area surveyed in 1839/40. Figure 21 
has been compiled from the drainage and relief features shown on this map 
along with comnents relating to the hydrology mentioned in the 1839/ 40 
survey records, which were researched at the Survey Records Depa.rtment of 
the Depa.rtment of Envirorurent & Natural Resources. Based on Figure 21, 
four major areas can be delineated in tenl'8 of the 1839/ 40 surface 
drainage: 1) an area known as the Aldinga Plains in the south-west of the 
Willunga Basin, which had no drainage channels marked; 2) the Sellicks Hill 
Range (which was not mapped); 3) the stream channels flowing from the 
Sellicks Hill Range which often pa.ssed through deep gullies and which did 
not extend very far onto the plains; and 4) the four major creeks in the 
north-west of the Basin. 
There were doubts as to the accuracy of the 1840 oop so references to the 
early surface drainage of the .Willunga Basin were located. Early written 
accounts supported the 1840 map, pa.rticularly in relation to the lack of 
water on the Aldinga Plains. In 1844 the Aldinga Plains and the M::!I.aren 
Plains (between the sites of M::!I.aren Vale and Willunga) were said to have 
"an irregular surface • • . formed by the heavy rains beating on a surface 
which has not an effectual drainage" (The Observer, 13 April 1844, errphasis 
added). This describes the poorly drained gilgai soils of these areas. 
· Since both areas were deficient in surface water, the Observer article 
detailed a scheme for supplying water to the M::!I.aren Plains from the 
springs in the ranges via a network of wooden pipes. · The l ack of water on 
the Aldinga Plains had also been noted by Colonel Light in September 1836, 
who thought that the land looked good although no brooks of water could be 
seen (Light, 1836), and by William Giles in May 1838, who noted that no 
water could be found there (Giles 1838). The Observer (13 April 1844) also 
noted on rrore than one occasion that surface water was scarce on the 
Aldinga Plains in surrrrer and that Aldinga was really deficient in surface 
water. The fact that Colonel Light could see no brooks of water in the 
' a rea in September may indicate that 1836 was a pa.rticularly dry winter. 
In contrast to the waterless plains, permanent water was obtainable in the 
1830s in the swarrpy area of reeds and teatree in the middle reaches of 
Maslin South Cr eek. Good water was mentioned three times where tea-tree 
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Figure 21 
Hydrological and relief features in the Willunga Basin 1839/ 40. 
Source: ·Corrpiled by the author from drainage lines and relief on the 1840 
M::Laren map, along with corrnents from the 1839/ 40 survey records. 
Note : The c~nts about the edge of the hills ai;:peared adjacent to 











scrub was found, once on Section 115 north-west of the r.t::Laren Vale area, 
and in two locations along the hills (Figure 21>. The area around Willunga 
also had "water all year round" <The Register, 21 December, 1839) which is 
probably a reference to the spring-fed streams and soaks in the gullies on 
the scarpfoot (G Vaudrey, pers corrm July 1994>. In addition, rrost of the 
ravines in the range contained water in the winter but "the little rivulets 
soon Cran] to waste and after a few warm days they [would] dry up", causing 
the early settlers difficulties in finding water and necessitating the 
sinking of wells (The Observer, 13 April 1844). By 1851 the water 
shortage had presurrably been overcare by digging wells or using 
springwater, since a visitor rerrarked that in and near the Willunga 
district water was abundantly found even though sare of it tended to be 
brackish <South Australian Register, 26 March 1851). 
4.1.3 Changes in surface drainage since the 1830s 
A corrparison of the drainage patterns in Figure 22 shows that significant 
changes occurred between 1840 and 1992. These include an increase in the 
number of streams in sare areas, as well as stream disai::pearances in 
others. Figure 23 is a corrparison of the total length of drainage channels 
at each date. The first map to cover the whole area, drawn in 1883, 
depicted 260km of channels. By corrparison, in 1992 there were 397km of 
channels, representing an increase of over 50%. However, corrparison of the 
1959 map with the 1963 and 1992 maps shows that the latter two aF{larently 
gave nuch rrore detail on small tributaries and thus may overestimate the 
increase in overall length. Nevertheless, if the 1959 map is used instead 
of the 1963 map, then the difference with 1883 is · 362km as corrpared to 
260km, which is still an increase of 40%. 
The increase in the extent of drainage channels on the Aldinga Plains, 
which was described in early accounts as lacking in surface water, is 
particularly striking. Between 1840 and 1883 stream channels marked at the 
scarpfoot had shortened although these streams regained their fonner extent 
in 1896. Until 1926 there was no further change but by 1959 there had been 
a significant extension of channels westwards across the Plains, with 
several rather straight channels ai::pearing. By 1963 the channels reaching 
onto the Aldinga Plains had extended further westwards and by 1992 they had 
becone corrpletely joined to the wetland area south of Aldinga Scrub. The 




Total length of drainage channels mar:ped 1840- 1992. 
Source: Calpiled by the author fr001 measure1rents COllp.lted on the Willunga Basin GIS for the coverages shown in 
Figure 22. U1 
U1 
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streams between 1926 and 1959 and the Pedler Creek had been joined by 
streams from the north-east by 1963. The trend of increasing stream 
lengths on the plains in general is shown in changes in the total length of 
drainage channels for area A in Figure 23. There were 116km of channels in 
1840, which droHJed to 90km between 1883 and 1896, then returned to 112km 
by 1896. This rer10ined constant until 1959, when an increase of 28% 
occurred, taking the total to 143km. By 1963 stream length had increased 
to 200km, but dropt?ed again to 182km by 1992. The overall increase between 
1840 and 1992 was 57%. 
By contrast, there has been a decrease in the extent of surface drainage 
channels in sooe areas. Bennetts Creek had been nerked on all m3.ps sinc e 
1840 but disappeared between 1963 and 1992. A large number of streams in 
the north, around Pedler Creek also disappeared, as well as sooe in the 
north-east. Figure 23 shows that total stream length in the north-east 
(area C) declined between 1840 and 1992, from 31km to 21km. The streams in 
the nnst northerly part of the nap in the north-east corner also bee~ cut 
off so that in a 1992 study (Planning Advisory Services, 1992) the 
catchment boundary was drawn to its south since it no longer appeared to be 
connected to other streams in the Willunga Basin. However, on the basis 
that it had been connected up to and including 1963, the catchment boundary 
for this study was extended to include this area. 
On the basis of the evidence presented here, the changes in the surface 
drainage pattern of the Willunga Basin since 1840 have been significant. 
Of particular note was the appearance of stream channels on the Aldinga 
Plains after 1926, where earlier there had been none. · 
4 • 2 GROilln'JATER 
4.2.1 Sources and method for establishing a history of the groundwater 
Discussions were held with staff at the Department of Mines & Energy SA 
(r:MESA) and the Engineering & Water Suwly Department (EWS) to ascertain 
what inf onnation was available on the groundwater of the study area. 
Unfortunately, there was no quantitative data availabl e with which to 
corrpile a corrprehensive history of changes in the groundwater and water 
tables in the Willunga Basin (Aldam, pers comn, 1994). What infonnation 
was available was largely limited to rep:>rts written since the 1970s. The 
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"Willunga Basin Observation Network" (a cooputerised drillhole database at 
J:MESA) was checked for the period 1900-1955. Although eight bores were 
found with a depth of 0-25m whose water levels could have been a reflection 
of aquifer levels, none of the bores had any corresponding post-1970s 
observations to provide a historic trend. In addition, there were only one 
or two readings for rrost wells and bores such that historic trends could 
not be established ( I:MESA staff, and Stokes, pers corrm 1994) and rrost of 
the observation wells for which data had been recorded since the 1970s 
related only to the confined aquifers, not the shallow aquifers, because 
the confined aquifers were of particular interest, being the Basin's major 
groundwater resources. 
In 1974, at a tine when the groundwater resources of the area were being 
developed rapidly, the Willunga Basin Investigation Progress Report Number 
1 was written, s1..lll'm3.rising work up to December 1973. The authors found 
that there was a distinct lack of groundwater information for the area and 
collll'P-nted that so little information was available that "groundwater 
reserves in the basin could be totally over-exploited at this stage without 
the Departrrent of Mines having any knowledge of that state of affairs" 
(Waterhouse & Barnett, 1974: 2 ). In addition, no water table contours were 
available and "although a considerable arrount of drilling [had] been 
carried out in the area over a l ong period of ti.rre, alrrost no useful 
information [had] resulted" (Waterhouse & Barnett, 1974:4). Work had been 
considerably frustrated and delayed by the lack of basic borehole 
· information, and geological logs, water cuts, water levels and drawdown 
rreasurerrents were alrrost never available (Waterhouse & Barnett, 1974:8). 
To further corrplicate matters, t he third Willunga Basin Groundwater 
Investigation Report found that a lthough contour plans were available they 
were corrposites of all aquifers (Bowering, 1979:14). 
4.2.2 Groundwater trends in the Willunqa Basin 
Due to the limitations outlined it was only possible to establish a 
fragrrentary groundwater history for the study area. By 1979, five years of 
groundwater investigations had at least led to a better understanding of 
the geological franework of the groundwater basin (Bowering , 1979: 1) (see 
Figure 11) • The Port Willunga Forrnation aquifer and the Maslin Sands 
aquifer were the two main groundwater zones which were separated in rrost 
areas by a confining bed. They occur in tilted rocks a nd their extent 
varies (Selby, 1984:44). 
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over the five years of investigation prior to 1979 there had been no 
serious depletion of groundwater resources in general and local declines in 
water levels were attributed to three years of below average rainfall 
(Bowering, 1979). over the past 20 to 30 years the tJH?er aquifer, the Port 
Willunga Fornation, has generally maintained its level and the lower 
aquifer, the Maslin Sands, has shown no overall major change; the latter 
trend has occurred despite sorre interference between bores, where sorre 
individual bore levels have declined due to the aquifer being naturally 
slow yielding and therefore having difficulties coping with heavy 
withdrawals in a short space of tirre (Stokes pers conm, 1994). 
Despite the above, it has been noted that water levels have generally been 
declining in the aquifer systems of the Basin (Planning Advisory Services, 
1992: 31) • Bowering (1979: 15) reported a slow decline in water levels in 
the northern part of t .he Basin and other reports point to a particular 
decline in the south-west. For exarrple, in 1926, deSpite a decade of 
increasing rainfall, there were reports of wells in the Sellicks Hill area 
going dry and others turning salty, with the springs drier in the Slll'lTiler of 
1926 than in the 1914 season (which cane after several years of decreasing 
rainfall> (Advertiser, 13 January 1926) • Bowering (1979: 15) also noted a 
significant decline between 1975 and 1978 in the potentiometric level of a 
well in the Port Willunga Formation. A decline in groundwater levels in 
the south-west may also be SUftlOrted by evidence of the drying out of the 
Aldinga Scrub area. This aspect is covered in the Section which fol lows 
about the Wetlands on the Aldinga Plains. 
Although historical salinity data is also poor, there are s~ indications 
that salinity may be increasing in the Maslin Sands and Port Willunga 
Fornation aquifers (Planning Advisory Services, 1992:31). The 1926 article 
noted wells turning salty in the Sellicks Hill area and changes in 
groundwater salinity levels were noted in 1979 in the south-western part of 
the Basin near to the Aldinga wetlands (Bowering, 1979:8). Figure 24 shows 
salinity zones in the Port Willunga Fornation aquifer in 1979. A decline 
in water levels in the Port Willunga Fol:m3.tion was also a potential cause 
for concern since "a reversal in the head difference between that aquifer 
and the Maslin Sands would allow an uµvard migration of highly saline 
water" (Bowering, 1979:8). 
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Figure 24 
Salinity zones in the Port Willunga Formation aquifer in the south-west of 
the Willunga Basin in 1979. Source: Bowering <1979: Fig 19>. 
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4.3 THE WETIANDS ON THE ALDINGA PIAINS 
4.3.1 The wetlands in the 1830s . 
Wetland areas were marked in several places on low-lying land, particularly 
near the coast, on the 1839 survey records and 1840 McLaren map (see Figure 
21). At that tirre, the valley of the Port Willunga Creek was swanpy 1.5km 
inland, as was the rrouth of Maslin Beach South Creek. The rrouth of Pedler 
Creek was marked as a salt creek in the l ower reaches, and as swanpy at the 
rrouth and part way inland, while a large saltwater lake surrounded by 
swarrpland was marked near the coast on the Aldinga Plains, south of the 
Aldinga Scrub area. This rrust have been a significant landmark because it 
was noted on several historic maps and in early accounts. It had fonred in 
a depression where drainage was cut off from the coast by dunes, in an area 
which was the last renmant of "what was in the near past the outlet of the 
Onkaparinga River", before its diversion 20km to the north (Howchin, 
1923:307). Colonel Light's map of the coast in 1836 showed a salt lake in 
this area (Figure 25: 1836 map extract) • Light also wrote in late 
September 1836 that this area presented "a rrost beautiful appearance" but 
that, on going ashore, he "felt some disafP)intrrent at the appearance of 
the land, as it looked so luxuriant from the ship; we could find no fresh 
water; a lake of some extent on the high ground above the beach proved, on 
reaching it, to be salt" (Elder, 1984). M:>rphett, who accorrpanied Colonel 
Light on various surveying expeditions, also recorded in November 1836 that 
"the lower part [of the plains) is inpregnated with salt ~ being beneath the 
level of the sea at spring tides, and this inparts a brackish taste to the 
rains which collect there during the winter rronths, and fonn a small lake" 
·( r-brphett, 1836: 7) • The references to the lake being saltwater contradict 
Ross's claim that early references clearly stated that the water in the 
Washpool (as the area was known) was fresh (Ross, 1984:17>. References to 
freshwater might have been written after heavy rains flushed the lagoon of 
saltier water, or could have related to nearby waterholes which were fed by 
localised shallow aquifers and which were used by Aborigines. 
Figure 25 provides a corrparison of various maps of the major wetlands area 
between 1840 and 1986. The 1839 survey sketch recorded a swanpy area of 
twelve acres (five hectares) surrounding a 42 acre <17 hectare) saltwater 
lagoon. Water afParently built up east of the Aldinga Scrub area during 
the winter rronths and drained south around the dunes into two lagoons south 
Figure 25 
The wetlands area on the Aldinga Plains 
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of the Scrub area, known as the Blue Lagoon and the washp:x:il (Ross, 
1984:17). The 1840 to 1986 corrparison ma.p shows that the nain lagoon noted 
in the survey records was the washp:x:il, while the Blue Lagoon lay to its 
north. While early accounts and naps from 1836 to 1844 only rrention one 
lagoon, Hutchinson's ma.p (1863-73) seems to show two lagoons, but then an 
1876 Atlas only referred to the "Aldinga Big Lagoon, ••• a swanpy lagoon 
lying in the Aldinga Plains at a distance 1.5 miles [ 2.5km1 northwest by 
west of Sellicks Hill" <carroll, 1876:11). The reference to different 
numbers of lagoons nay be because the lagoons were seasonal and evaporated 
in surrrrer (The Observer, 13 April 1844; Howchin, 1923). That the Aldinga 
wetlands were seasonal is further supp::irted by the fact that the lagoon 
reportedly attracted quite a range of wetland birds (Hay, quoted in Linn, 
1991). The seasonal flooding of the wetlands would ma.ke them rrore fertile 
than penmnent wetlands due to the high biological fertility and high 
nutrient turnover naintained by regular drying and reflooding <Briggs, 
1981). In addition, Aborigines in the area had waited for rcuds to becorre 
exposed on the southern edge of the Washp:x:il lagoon during the surrrrer to 
prepare and cure animal skins (Gara, 1988:6). • 
4.3.2 Changes in the wetlands 
The forrrer wetlands area has changed since the 1840s. The Blue Lagoon was 
originally three to five rretres deep but it gradually becarre silted up and 
was drained after World War II (Ross, 1984). Today it renains as an area 
· of dark soil supp::irting a dense cover of reeds. The washp:x:il is now a 
grassy drainage reserve which acts as a settling area during heavy rainfall 
events and as long as the lagoon does not overflow into the sea it prevents 
rmch sedirrent from entering the Gulf St Vincent (Friends of the Earth, 
1991). Both lagoons now fill with water only after heavy rains. 
' 
Wollaston & Kraehenbuhl (1986) and Friends of the Earth (1991) rrention that 
the Aldinga Scrub and the associated wetlands area are drying out. It is 
possible that the changes in the groundwater rrentioned in Section 4.2.2 nay 
be causing this. Although the lagoons are seasonal, a salt lake was marked 
on all Hundred Maps from 1873 to 1926, but in 1959 it was marked as a salt 
pan and by 1963 had becare a drainage reserve. A hydrogeological report on 
the Aldinga Scrub area noted that the rrost irrp::>rtant hydrogeological units 
from Port Willunga to Sellicks Hill are the Port Willunga Fonmtion aquifer 
and a Quaternary aquitard containing perched water (Skelt, 1989 , in Friends 
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of the F.arth, 1991). The report also gave evidence that several pernanent 
waterholes once existed in and near Aldinga Scrub, including the Blue 
Lagoon and Cliff's Lagoon (a waterhole in the north-east corner of the 
Scrub, used by Aborigines : Gara, 1988:5), but that these had dried up, 
while the perched groundwater is now only found in the north- western corner 
of the scrub during winter. Black.fellows Waterhole near the western side 
of Aldinga Scrub also once contained pernanent water but has since been 
covered by drifting sands (Gara, 1988:5). 
4. 4 SUMMARY OF FINDINGS 
In this Chapter the surface drainage features of the area which was 
surveyed in 1839/40 were examined, along with the drainage pattern at eight 
other dates to 1992. It was derronstrated that the surface drainage had 
changed significantly over 154 years. There were ·two periods when sone 
streams had disappeared, ie between 1873 and 1883, and between 1963 and 
1992 in the north and north-east. Bennetts Creek ceased to exist between 
1963 and 1992 but other areas had experienced a dranatic increase in the 
number of stream channels. There was no obvious surface drainage pattern 
on the Aldinga Plains until 1959, but after that tine scarpfoot streams 
extended nuch rrore towards the coast. Combining this knowledge with the 
historic accounts of floodwaters in Section 3.2.3, this suggests that prior 
to 1959 any water arriving on the plains either flowed overland in sheets 
or in very shallow channels towa rds the low-lying wetlands (rather t ha n in 
obvious surface channels which could be mai::ped), or filtered down into the 
shallow aquifers on the plains. The changes which have been observed 
suggest that the maps were predominantly showing the presence of stream 
channels with water. This was probabiy because channels were difficult to 
distinguish from nornal undulating land when water was not present. As 
such, the early surveyors appear to have been recording changes in the 
arrount of surface water in the Willunga Basin. 
The groundwater history of the Willunga Basin was less easy to dete rmine 
due to a lack of infornation. Nevertheless, indications were found of a 
general decline in water levels in the Basin's aquifers, particularly in 
the north-east and south-west, where the rrost obvious changes in the 
surface waters had also occurred. Although the water levels in the main 
aquifers may have declined in the past , they have generally held t heir 
l evels over the past twenty years, but the shallow aquifers , at least in 
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the south-west, have been drying up. In addition, rising salinity levels 
had been indicated in the south-west in the Maslin Sands and Port Willunga 
Formation aquifers. A general history of the wetlands on the Aldinga 
Plains was also corrpiled to illustrate changes in the surface and 
groundwater drainage. The area which was one of seasonally flooded lagoons 
and swarrps had also experienced declining water levels over time. The 
groundwater l evel s in the north-east have therefore generally declined 
while the number of channels mar:ped also declined between 1963 and 1992. 
By contrast, the groundwater levels in the south-west have declined while 




HISTORY OF GULLY EROSION 
A gully may be defined as "a narrow channel worn in the earth" (Clark, 
1985:264-5). Gully erosion occurs when water action either cuts new 
channels or extends already existing channels, particularly in soil or soft 
rock. Parts of the Willunga Basin currently suffer severe gully erosion, 
with large deep scars cutting through the landscape causing soil loss and a 
reduction in the areal extent of fannland . This Chapter aims to establish 
the spatial distribution of gullies in the area in earlier times, as well 
as the onset of gullying, which will be corrpared with other historic trends 
in an atterrpt to explain the present situation in Chapter 8. The Sellicks 
Creek Gully will be highlighted to illustrate gullying in general • 
• 
5.1 SOURCES AND METHOD FDR ESTABLISHING A HISTORY OF GULLY EROSION 
The worst gully erosion in the Willunga Basin today is evident on t he 
alluvial apron at the base of the Willunga Scarp, and on the plains, 
particularly south-west of Willunga. Here "a number of epherreral streams 
• . • [have experienced 1 deepening of their beds, severe bank erosion and 
collapse, and scouring of the soil irrrrediately ad)acent" (Turner & 
Associates, 1982:15). The extent of the problem in this area is indicated 
on Figure 26. 
A history of gullying in the Willunga Basin has been pieced together from 
corrrrents in the earliest survey records (Figure 21), along with coorrents 
and accounts from later years. Work by Dragovic (1966), Twidale (1976a, 
1976b) and Chapple ( 1991) provided some background to the history of 
gullying, while Turner & Associates (1982) corrrrent~ on current gullying 
problems. One difficulty encountered whilst researching gullying is the 
interpretation of the word. It can ~n sirrply a steep dip between hills 
along which creeks nay run, as is frequently used in place narres (eg 
"Bel tunga Gully" above Willunga) , whereas a gully can also be a deep scar 
caused by water erosion. The latter type of gully will fonn the focus of 
t his Chapter. 
Figure 26 
eurrent extent of najor gully erosion in the Willunga Basin. 
Source: Adapted by the author from Turner & Associates <1982). 
66 
There is georoorphological evidence of sequences of gullying and infilling 
in the Willunga Basin throughout the late Quaternary <Dragovic, 1966; 
Cha:R;>le., 1991). Infilled channels, dissected alluvial fans and fluvial 
terraces are visible today in the rrorphology and soil sequence of some of 
the dee~r gullies. Shallow abandoned valleys, such as one south-east of 
Sellicks Gully, are also evidence of · different drainage patterns in the 
past. Evidence of pre-European gullying phases are widespread in . South 
Australia in various topographic and geological settings, suggesting that 
they were caused by late Pleistocene and early Recent clirratic change and 
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glacio-eustatic sea level change ('I'Widale, 1976a; Chai:ple, 1991). In the 
Willunga Basin fires associated with the presence of Aborigines (who have 
lived in the area for at least the last 10,000 years) nay have contributed 
to pre-European gullying by rerroving vegetation cover and making the soils 
vulnerable to erosion, and this was acknowledged by 'I'Widale ( 1976b: 57). 
However, there is also evidence in Canada of phases of cutting and filling 
occurring before humans were ever present (Goudie, 1990). 
5.2 GULLIES IN THE WILLUNGA. BASIN IN 1839/ 40 
Figure 21, which indicated the hydrological and relief features of the 
Willunga Basin in 1839/ 40, shows that four deep gullies had been noted 
along the scarpfoot. However, these probably referred only to the deep 
valleys between the hills (as described by Morphett, 1836:10). A deep 
gully was indicated in the far south-west corner of the Willunga Basin, now 
known as cactus canyon, along with another deep gully on the alluvial apron 
nearby. A gully was also noted on what is now known as Sellicks Creek, in 
the vicinity of the foothills. 
Deep watercourses on or near the plains were mentioned in a few early 
accounts. In 1839, Hawker was out hunting kangaroo six kilometres from his 
canp at McLaren Plains "where the timber was not too thick for the horses 
to gallop safely". His corrpanion was thrown forwards over the top of his 
horse when it stopped abruptly at the edge of a watercourse about 20 feet 
(six metres) deep with very steep banks (Hawker, 1899:46). Speaking 
generally, Dutton (1846:86- 7) mentioned very deep water holes with steep 
sides occurring in creeks and riverbeds, particularly on the River Light, 
which had caused the loss of m:tny valuable horses when the sides had 
collapsed. 
5.3 GUILIES SINCE THE 1830s 
There is no doubt that in sorre parts of the Willunga Basin gullying has 
e ither continued or been initiated since European settlement in 1840. 
Chapple (1991: 16) researched gullying on the Willunga Scarp over several 
thousand years and along with georrorphological evidence of pre-European 
gullying also provided evidence of p::ist-European gullying, such as fences 
which had been unde rmined and the shaft of a brick-lined well which had 
become exp::>sed by the widening of the Se llic ks Cr eek Gully . 'I'Widale 
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(1976a:234) also photographed a seven-rretre-deep gully on the alluvial 
apron fronting the Willunga scarp where a well opened only about one rretre 
away from the gully. The inference made was that early settlers would not 
have dug a well if water had been accessible in the gully. These exarrples 
show that gullying has either continued or increased since European 
settlerrent. Despite the above, it was difficult to ascertain when gullying 
had been initiated or further developed. Dragovic (1966) contended that 
the rrost recent major period of gully initiation and develo~nt on the 
Willunga Scarp occurred between 1860 and 1910 to 1920, while Twidale 
(1976al argued that further gullying had occurred in 1915 and 1944 in 
certain areas. 
There is some indirect evidence which points to periods of gully extension 
in the south-west part of the Willunga Basin between the 1830s and 1990s. 
The maps which show changes in the surface drainage pattern between 1840 
and 1992 (Figure 22), for exarrple, indicate that some channels which were 
not marked on maps between 1840 and 1883 re-appeared on the 1896 map, while 
other channels had extended in length. Channels also extended ac ross the 
Aldinga Plains between 1926 and 1959, 1963 and 1992, and particularly 
between 1959 and 1963. A curious point about the mapped extensions is that 
many extended towards the sea rather than increasing upstream by headward 
erosion. Such an extension of channels in the downstream zone would lower 
the base level of all other points upstream and could therefore initiate or 
increase gully erosion (Oragovic, 1966 :80). One area which did not 
experience any change in the extent of channels between 1850 and 1963 was 
the small catchrrent area feeding into the very large gully called Cactus 
Canyon. However, in the upper parts of that catchrrent tunnel erosion 
extending upstream of some minor gully erosion is visible today. Another 
indication of soil erosion in this catchrrent are sedirrent plurres which have 
been observed, since at least the 1960s, extending into the Gulf from 
Cactus Canyon after heavy rains (G Vaudrey, pers cooro 1994). 
Following are some of t he rare historic reports of the occurrence of 
gullying. In 1889 Sutherland noted that very deep channels had been cut 
along the roadside between McLaren Vale and Willunga (Sutherland, 1889 :7). 
However, the cause of the cutting was not clear. Al though he rrentioned 
that "trerrendous torrents" carre off the hills during heavy rains, 
suggesting water erosion along the roadside , Sutherland also said t hat 
s l ate had been used to pave the channel s , which could indi cate t hat t hey 
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had been deliberately cut by humans. He could have been talking about 
erosion channels similar to one which is developing on the east side of 
Justs Road, south of where it crosses Sellicks Creek Gully, and which is 
only about five centirretres deep at present. 
A relationship between gully erosion and the channel extensions shown on 
the maps in Figure 22 is suggested by changes on Section 472 east of 
McLaren Vale . No channels were marked near this section up to and 
including 1883 but by 1896 a channe l crossed the section. Furtherrrore, in 
1938 a watercourse two to six metres deep there was noted in survey 
records. On the property of a Mr Longbottom (Section 267 in Willungal a 
gully had developed by 1892 (Hallack, 1892). This gully was located in the 
north- east corner of the section and grew from the depth of a plough furrow 
to being four to five metres deep <G Vaudrey, great nephew of Mr 
Longbottom, pers comn, 1994). Another short channel also appeared on 
drainage maps between 1883 and 1896. It entered from the south- east side 
of the section , but the 1892 extension was not drawn to the northern 
boundary until 1959. That gullies can often develop along plough furrows 
was mentioned both by Bourman (1975), Twidale (1976al and Vogt <1990). 
5. 4 THE SELLICKS CREEK GULLY 
The Sellicks Creek Gully is one of the rrost prominent gullies now seen in 
the Willunga Basin and wiil be highlighted here to illustrate gully 
develoFfl'lent generally. Today the Sellicks Creek Gully can be divided into 
f our distinct sections along its course, as shown in Figure 27. Section I 
between Justs Road and the sea is a wide gully approximately fifteen metres 
deep, with the walls c l osing in with distance from the coast to form 
vertical cliffs at Justs Road. This section has been called the "Sellicks 
Beach Ravine" (Potter & Associates, 1994). The gully has obviously widened 
since European settlerrent because the Sellicks Beach Road has been 
realigned to avoid it falling into the gully. A "serious washout", which 
was seven and a half metres deep in places, had developed at the lower e nd 
of the road by 1923 (Howchin, 1923: 307) and a 1930' s aerial photograph 
showed the road realignrrent and the gully at a size not much different from 
today <Fitzpa.trick, pers corrm 1994). Section II exhibits cutting 
downstream of Main South Road and filling upstream of Justs Road, while 
infilling on the upstream side of Main South Road occurs in Section III 
with very little active erosion. Section IV exhibits headward gully growth 
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Figure 27 
Annotated long profile of Sellicks Creek Gully fran the coast, along Old 
Sellicks Hill Road, to the hilltop 1994. Source: Corrpiled by the author 
based on field observations in Septe:rrber 1994 and the Yankalilla 1 : 50,000 
ma.p (Department of Lands, 1987). 
Note : Elevations are taken from the top:lqraphic ma.p and do not represent 
the actual gully floor. 
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via tunnel erosion on the steep slopes of the Sellicks Hill Range. The 
gully is so deep and wide in Section I that the Willunga Council recently 
conmissioned a study (Potter & Associates, 1994) to consider suitable 
erosion control measures. Soil loss from this gully has resulted in 
sedinent plunes extending from the rrouth of the gully into the sea during 
and after heavy rainfall events since at least the 1960s (G Vaudrey, pers 
conm, 1994) and during heavy rains in July 1986 (Friends of the Earth, 
1991). 
Surface drainage changes in the Sellicks Creek area between 1840 and 1987 
are shown in Figure 28. It is evident t hat sorre creeks or gullies have 
appeared and sorre have disappeared at various tines, while others have 
changed their path. Several changes have also occurred on the main 
Sellicks Creek. In 1840 the main channel headed westwards from the range 
and terminated about one kilorretre from the coast in Section 666. A deep 
gully was noted between Sections 666 and 667 in the survey notel:xx:ik. 
However, in 1873 and 1883 no creek was marked. It has already been 
established that the maps showed only obvious creeks containing water. By 
1896 the Sellicks Creek reappeared and had extended westwards another five 
hundred rretres. Three new creeks had also appeared on the scarpfoot to the 
south. By 1959 the main creek had captured an extra tributary from the 
south-east , which had been joined by another creek in Section 667. Two 
other creeks to the south-west of Sellicks Creek had also extended north-
westwards. A short channel was a lso mar:ped ~ting the coast just north of 
Sellicks Beach. Although a small channel appeared between the end of 
Sellicks Creek and the wetlands in 1963, and the rrost southerly c reeks had 
alrrost extended right to the coast, the gully alongside the road only 
becaire evident on the 1987 topographic map. 
The fact that historic maps show Sellicks Creek terminating before the 
coast is supp::>rted by reports that floodwaters in this area used to spread 
out over the land and flow towards the low-lying wetlands area, rather than 
being channelled to the sea (Fitzpatrick, pers coorn, 1994) . It is 
precisely in this area near the coast just north of, and adjacent to, 
Sellicks Beach Road that the deepest section of the Gully is today. It is 
puzzling that this section of the gully did not appear on maps until 1959 
because it had run alongside the road at least since the 1930s, according 
to the aerial photograph. Perhaps the gully was too close to the road to 
be drawn. The Sellicks Creek Gully seems to have increased substantially 
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Figure 28 
Drainage patterns in the area of Sellicks Creek 1840-1987. 
Sources: Extracts corrpiled by the author from 1840 ~Laren map; Hundred of 
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in size within the last 100 years. Two different residents interviewed by 
Dragovic (1966) claimed that their parents recalled that it was p::>ssible to 
jurrp across Sellicks Creek in the mid-1880s. Figure 28 shows that in the 
mid-1880s the creek may not have been a major channel. However, by 1966 
the gully was at one site about fourteen netres wide and twelve rretres deep 
(Dragovic, 1966: 80) . Potential causes of gullying will be addressed in 
Chapter 8. 
5. 5 Sill'MARY OF FINDINGS 
It was difficult to establish a history of gully erosion in the Willunga 
Basin since evidence of gully develop-rent since the 1830s was only patchy. 
Nevertheless, it has been determined that sorre deep watercourses and 
gullies already existed at the tirre of European arrival in the Willunga 
Basin and that others had originated or developed further since then. 
Dragovic (1966) established that the major period of recent gullying was 
between 1860 and 1910 to 1920 and that the Sellicks Creek Gully had 
probably been initiated and developed during this period. Serie evidence 
was found to suggest that the initiation of gullying was probably roost 
pronounced in the 1880s and 1890s. The fact that channel changes did not 
appear on maps .until later may suggest that small gullies were not mapped 
as stream channels until they developed to a substantial width and depth. 
The extension of channels on the plains at various tirres, mapped in Figure 
22, was probably also related to gully erosion. The Sellicks Creek Gully 
was used as one exanple of gully erosion in the Willunga Basin and was 
found to have developed substantially in the past 100 years. Whereas the 
channel used to terminate before the coast and surface water spread out 
towards the wetlands, water now reaches the coast via a wide, deep gully in 
the lowest section on the plains, and dep::>sits plumes of sedirrent into Gulf 
St Vincent after heavy rains. 
CHAPTER 6 
VEGETATION HISTORY 
Vegetation type is usually determined by factors 
altitude, aspect, climate, soil type and hydrology. 
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such as latitude, 
Vegetation therefore 
acts as an i.rrportant indicator of general envirorunental conditions, and 
changes in an area' s vegetation can often be related to changes in other 
factors. This Chapter aims to determine the general pattern of vegetation 
in the Willunga Basin at the time of the first surveys and then to describe 
the timing, nature and ma.gnitude of any changes since then. 
6.1 SOURCES AND METHOD FOR ESTABLISHING A HISTORY OF THE VEX;E'TATION 
To establish the vegetation pattern of the 1830s and subsequent years, 
survey records, historic accounts and historic visual ma.terial was 
consulted. Although Prescott <1929), Specht <1972) and Williams <1974) 
addressed the original vegetation of South Australia, their work was too 
general to be useful for this thesis. No map was available at a suitable 
scale showing the general distribution of vegetation cover in the Willunga 
Basin at the time of the earliest European surveys. Nevertheless, the 
first field surveys of the Hundred of Willunga were carried out from 1839 
to January 1840. Fortunately for Envirorunental History researchers, His 
Excellency t he Resident Conmissioner of the time, "wishing to give every 
possible facility to buyers of land" instructed the Surveyor General to 
ensure that all plans sent in had "the features ••• of the country, such as 
hills, valleys, flats, rivers, or chains of ponds, to enable applicants for 
land to form the best estimate of its value and to afford them all the 
guidance we can, in the selection of it" <Hawker, 1899:44). Indications of 
the early vegetation of the Willunga Basin were available in these 
historical records. 
The first step taken to determine the 1839 vegetation of the Willunga Basin 
was to consult the original survey records. Lange <1976:100) said that 
although the early surveyors' work took a loose approach to plant names the 
records were of great irrportance in research, but had been largely 
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neglected by contenp::>rary researchers. They were invaluable for this 
study. Landscape descriptions noted in Mr Richard Counsel!' s original 
Field Notelx>ok of 1839/40 (Field Notelx>ok No 102 at the SUrvey Records 
Department, Department of Environrrent & Natural Resources, Adelaide), along 
with details from other Field Notelx>oks and Diagram Books, are the only 
records available covering the whole Willunga Basin which could give any 
indication of the spatial extent of the original vegetation cover. 
The extent and quality of environrrental information in the survey records 
varies considerably, presunebly depending on the capabilities of individual 
surveyors and ti.Ire pressures. The differences are illustrated in Table 10 
which shows how errphasis changed over ti.Ire, naking corrparisons difficult. 
Table 10 
Difference over ti.rte in descriptions of sections in Willunga's 
nineteenth century survey records. Source: Corrpiled by the author 
from original survey records in the Survey Records Departrrent at the 








Sandy/ sandy hills/sandy and scrubby 
G:x>d section, good soil 
.. 
Occasionally: valley, gully, deep gully, teatree 
scrub, bare hill, saltwater lake, swanp. 
G:x>d pasture/ good grazing 
G:x>d arable/ good agricultural 
Hilly pasture/ hilly arable 
(sometirres with reference to water, scrub, and whether 
the section was wooded or timbered : well / thickly/ 
thinly). 
Descriptions containing reference to: 
Timber, stringybark, gums, sheoaks, timber gums, 
blackwood, blackoaks, peppermint, bastard gums, 
stunted gums , scrub gums, bushes, wattl es, grasstree, 
yacca, wire grass, scrub, ferns, grassy flats, 
honeysuckle, thick undergrowth of bushes. 
, In 1839 sirrple descriptions covered many sections, al though t hey were 
sorretirres accorrpanied by artistic irrpressions, with stippling used to 
indicate some vegetation types. By the 1850s cornrents on farming potential 
appeared, and after 1879 far fewer but rrore detailed descriptions were 
given. A major problem with using t his information was t he l ack of a 
descriptive standard, which caused difficulties in i nterpretation . 
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Descriptions such as 'scrub' , 'timber' , 'gcxxi land' , 'bad land' rrust be 
seen as selective interpretations of the Australian landscape by Europeans. 
SUrvey Records staff rrentioned that the Willunga survey records were not as 
gcxxi as others as far as detailed landscape information was concerned. 
However, at least they postdate the fire which occurred in the Adelaide 
Office in January 1839 which destroyed many maps and docurrents of other 
areas surveyed early on (Grenfell Price, 1935 :82). other problems included 
difficulties reading the tiny faded pencil script in the original Fiel d 
Notebooks, while sorre inforrration had been lost where pages had been 
frequently thumbed, and diagrams and arrendrrents were not always clearly 
dated. 
The difficulties in using the survey records are acknowledged, but it was 
felt that the historic inf orrration contained in such a data source was 
essential for this project and coul d not be obtained elsewhere. The survey 
information relating to the Willunga Basin was therefore compiled in 
Appendix 4 and a generalised vegetation map was drawn. The result is shown 
in Figure 29. For each section within the Willunga Basi~ the date of the 
earliest survey was noted with any landscape descriptions. Where a general 
description covered several sections, a note was only made for sections 
where the wording or artistic impression actually crossed them, in order to 
avoid inaccurate extrapolation. The survey information was augrrented with 
details shown on Colonel Light's 1836 map and the 1840 M:::Laren map. Figure 
30 was corrpiled from landscape descriptions given in surveys after 1840. 
It helped to complete the picture of the early vegetation on the ranges, 
which were not surveyed until the 1850s. It also added further detail to 
sorre rather loose descriptions in earlier surveys about the types of native 
vegetation found in sorre sections. (An over lay showing sections and 
section numbers is included on the inside back cover). 
Historic descriptions by early travellers and settlers were also located to 
conplerrent the infornation given in the maps, and a search was made for any 
sketches, paintings or photographs which depicted the vegetation of the 
Willunga Basin in these early days. The South Australian Historic Pictures 
Index, the pictorial collections of the r-brtlock Library, the Willunga 
National Trust, and collections of local residents in the Willunga Basin 
were all examined. George French Angas' South Australia Illustrated 
(Angas, 1847b) and a catalogue of the sketches of Edward C Frorre 
(AfPleyard, 1972) were consul ted . Only one early sketch was found, drawn 
by Edward Frorre at McLaren Vale, probably in 1840. 
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Figure 29 
Vegetation and landcover in the Willunga Basin 1839/ 40. 
Source: Conpiled by the author from information contained in original 
survey records as given in Appendix 4; drainage lines from 1840 lt'!I..aren 
nap; 'wooded hills' reference from Light's 1836 nap and 1850's surveys. 
Note: Words written over areas where descriptions occur on survey records. 
*° HMO Thickly wooded: 
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Vegetation and landcover in the Wil lunga Basin 1850-1935. 
Source: Corrpiled by the author from information contained in original 
survey records as given in Appendix 4. 
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6.2 THE VB3ETATION IN THE WILLUNGA BASIN IN 1839/ 40 
6.2.1 The Selli cks Hill Range and other timbered sites 
The Sellicks Hill Range was not surveyed until the 1850s so inforrration on 
the 1839/40 vegetation of that area nust corre from other sources. 
Nevertheless, nany of the sections surveyed in the 1850s on the hills from 
east of Willunga to the sea were noted as wooded, with one section surveyed 
in 1861 noted as "thickly timbered". Since these sections are today bare 
grassy hills it was felt i.rrp:>rtant to corrpile the nap shown in Figure 31 to 
errphasise the earlier extent of 'wooded' land on the ranges. Colonel 
Light's 1836 nap (Figure 32) described the high grGund east of the Aldinga 
lagoon as appearing well wooded and very rich, pethaps as the wooded area 
around Mt Lofty appears today from the coast. The Sellicks Hill Range is 
the southern-rrost outlier of the Mt Lofty Ranges so some general corments 
about the latter are probably applicable to the Sellicks Range. In the 
1840s the Mt Lofty Ranges were described as "rroderately high and steep 
hills, rrostly covered with different kinds of timber, and in parts thickly 
wooded, in others rrore bare, • • • throughout • • • covered with verdant sward" 
(Dutton, 1846:83). Angas (1847a:44), talking generally about the Mt Lofty 
Ranges from Glen Osrrond on the south-eastern outskirts of Adelaide towards 
Mt Barker, rrentioned that because the ranges retained rroisture for a l ong 
ti.m= and the trees gave shelter and shade (presumably rreaning that they 
reduced evaporation losses) the grass lc:x:>ked green and verdant through the 
s\.lm"ler, whereas on the plains from January to March the grass was sere and 
yellow from the scorching heat. 
The 'wooded' cover of the Sellicks Hill Range probably consisted, at least 
on the higher slopes, of stringybark forest . Indeed, the narre Willunga is 
thought to come from the Aboriginal word "Willangga" meaning either 'place 
of green trees' (Tindale, undated; Cockburn, 1984:239) or "scrub place" or 
"scrub forest" (Tindale, undated). Stringybark forest is typical of the 
higher rainfall areas of the southern Mt Lofty Ranges and Fleurieu 
Peninsula (Adamson & Osborn, 1924:96-97; Barker, 1986). It was the only 
real forest in South Australia in ecological terms (it had trees over five 
rretres high with a bole at least half the height, whereas woodland trees 
are over five rretres high but with a bole under half the height) and was 
dense but rarely tall, with the dominant species being Messnate Stringybark 
(Eucalyptus obliqua) and Brown Stringybark (Eucalyptus baxteri) (Boomsna & 
Lewis, 1980). In 1839 it was recorded that "the Stringybark Forest [was] 
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Figure 31 
Areas with sections noted as timbered or ~ed in surveys 1850-1862. 
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Figure 32 
Extract from Colonel Light's 1836 map "A survey of the coast on the east 
side of St Vincent's Gulf" showing a lagoon on the Aldinga Plains and the 
~ hills. <Note: Deception Bay is now called Aldinga Bay) • 
.source: Map Library, Geography Departnent, University of Adelaide. 
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within one mile" (1.Skml of Willunga township (Dunstan, 1977:14), which 
would locate it half way up the scarp. Indeed, in the same year the range 
behind the Willunga p:>lice station and dep:>t was said to be covered in a 
thick forest of stringybark and scrub (Hawker, 1899:48). The 1879 and 1880 
surveys of the site of Willunga South recorded "timber gums", which also 
suggests stringybark forest, since this type of tree and forest was often 
mentioned in reference to timber supplies (eg Dutton, 1846:84; Angas, 
184 7a: 43; Hawker 1899: 14) . A 1924 survey also noted stringybark growing 
with yacca and tussockgrass on steep stony hills in the central-northern 
part of the range (Figure 30). The wooded cover was sufficient for early 
travellers to perceive an abundance of timber in the Willunga area (The 
Observer, 13 April, 1844) and an "unlimited supply of wood" in the Mt Lofty 
Ranges in general (Dutton, 1846:202) . 
More detail on the woodland vegetation was available from an 1840 survey 
just east over the hilltop in the Hundred of Myponga, where the black soils 
were thickly wooded with white gum, sheoak, blackwood and stringybark, 
while the thin light soils were thinl y wooded with gums and sheoak (Figure 
29) • Descriptions on the Willunga side of the range in 1879 and 1880 
mentioned similar species (Figure 30) as well as a few black oaks (black 
oak is Casuarina cristata according to Lange, 1976:107). However, the tops 
of the ridges were sometimes noted as bare and rocky where the soil had 
gradually been washed away (Dutton, 1846). This probably accormts for the 
survey description of one hilltop on the far south of the range as a bare 
hill. 
In the north of the ranges and nearer to the Onkaparinga River a somewhat 
different vegetation cover was described where the hills were open, steep 
and stony. Two descriptions from 1893 and 1924 in those areas mentioned a 
cover of stringybark with scrub gum, yacca and tussock grass. The field 
notebooks also noted two "forest" areas extending onto the plains at the 
scarpfex>t, with open areas along some streams. Figure 29 shows that the 
forest south-east of the site of tvk:!Laren Vale covered approximately six 
square kilometres and the one to the south-west of Willunga about twelve 
square kilometres. They appeared to coincide with the two areas where 
streams were ma.pped as extending onto the plains. The Observer ( 13 April 
1844) and Tindale's ma.p of Aboriginal place names (Tindale, undated) 
referred to t he forest near present- day tvk:!Laren Vale as "Mullawirra", 
rreaning ' dry fore st' • This was fel t to be "an appropriate name" (The 
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Observer, 13 April 1844) and perhaps suggested it was a savannah forest 
formation of peFf>ermint gum (Eucalyptus odorat.3) which occurred on the 
drier foothills above the Adelaide plains and became dried up and dormant 
to a very large extent in sUI'llrer (Adamson & Osborn, 1924:130-132). The 
Aldinga Plain was "surrounded by finely wooded eminences" (fvbrphett, 
1836:9) and "bounded by snall but dense forests on either side" (errphasis 
added) ; the forest to the east was the Mul lawirra just described, while 
that to the west was called the South-West Corner, due to its position from 
Willunga, and was well known to kangaroo hunters (The Observer, 13 April 
1844). The writer in The Observer described a journey northwards keeping 
to the coast, but it is not clear whether this second forest was the one on 
the scarpfoot directly south-west of Willunga or was in fact the forest 
land of Aldinga Scrub. 
Ybrsnop, writing generally in 1878 about the hills running from Adelaide 30 
to 40 miles ( 50 to 60 kilorretres) south to the sea said that "the country 
along their base is well timbered, nearer the coast it is open and level" 
(Ybrsnop, 1878). There may have been forest all along the" foothills in the 
Willunga Basin: the sections within a kilometre or two of Willunga along 
the McLaren Vale-Willunga road were noted in the survey records as open 
plains <Figure _29) but Hawker recalled that, while surveying and clearing 
this road, working southwards from McLaren Vale t hey had to skirt the 
plains because "the last mile [one and a half kilorretres] before Willunga 
was thickly timbered" (Hawker, 1899 :52). This area may have been covered 
with woodland or open forest, relatively taller than the stringybark forest 
of the higher areas, and which, according to Boomsma & Lewis (1980), 
occurred on the valleys and foothills of the Mt · Lofty Ranges. The 
foothills and lower parts of these Ranges were generally covered with blue 
gum forest (Eucalyptus leucoxylon) while the floors, sides and \lEt)er flanks 
of steep valleys draining through the western foothills face of t he 
Adelaide region carried river red gum (Eucalyptus cam::ildulensis) , blue gum 
and pink gum (Eucalyptus fasciculosa) respectively (Lange, 1976:107 ). The 
sheltered valleys of the Sellicks Hill Range still contain remnant blue gum 
and pink gum with sheoak (Savarton, 1990:21). 
Only a few areas of large gums were mentioned on the plains. In the 
1839/ 40 survey records there was one reference to " lar ge gums" on a creek 
in the south-west corner of the site of McLaren Vale, while an area on a 
creek one and a half kilorretres south east of McLaren Val e was cal l ed 
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"Wirra Wirra", ireaning "in the midst of red gum trees" (Tindale, undated). 
In addition, "large quantities of red gum" were reportedly obtained from 
forests near Aldinga in the 1880s (Mc:Lean, 1886:14). In the absence of 
other reports of river red gum forests, these may have come from the red 
gum forest which, according to Ross (1984 l, used to be at the north-east 
corner of Aldinga Scnl.b and which may be indicated by the large trees at 
this location on the 1863-73 Hutchinson map <Figure 25). No other forest 
l and was mentioned near Aldinga in the early surveys. 
From t he evidence collected it seems that originally the Willunga Basin 
carried the three main types of Eucalyptus forest detailed by Adamson & 
Osborn (1924:131) as found in the Mt Lofty Ranges : the stringybark f orest 
( sclerophy 11 woodland) which occurred on the higher slopes where winter 
rainfall was over 750rnn; the savannah forest (or woodland) found on lower 
slopes where rainfalls of 375mn to 875mn occurred, and which had two stl.b-
forrnations of blue gum f orest and peppermint forest; and the red gum forest 
which occurred on creeklines or where deep soils held water • 
.. 
6.2.2 The low undulating hills of the north and north-east 
The area of low undulating hills in the north of the Willunga Basin was 
surveyed early in 1839 but no landscape descriptions were recorded in the 
Diagram Book, and unfortunately the "Number 1 Sketch Book" mentioned in the 
Field Notel:x:>oks, which may have given such information, had not been heard 
of and could not be located by staff at the Survey Records Department. The 
hills between t-t:::Laren Vale and the Horseshoe (Old Noarlunga) were described 
as "wattle hills" (The Observer, 13 April 1844), with "timber chiefly of 
sheaoak [sic]" (Hawker, 1899: 51) • A description of a section in this area 
in 1893 was corrpleirentary and mentioned an area thickly timbered with 
sheoak, wattle, a thick undergrowth of bushes and honeysuckle, while yacca, 
bushes and a few sheoaks covered the steep gullies. Honeysuckle was the 
name for Ba.nksia integrifolia (The Observer, 13 April 1844: 8; The South 
Australian Register, 26 March 1851). 
The sketch in Plate 1 shows some detail of early vegetation. It was drawn 
at Mc:Laren Vale, probably in 1840, and the site was easily recognised by a 
local resident who provided the photograph in Plate 2, which was taken at 
roughly the same location. The 1840 sketch looked north-east towards the 
nain Sellicks Hill Range and indicated that in 1840 there was a good cover 
/ 
Plate 1 
McLaren's Vale by E C Frome, probably in 1840. Source: Art Gallery of South Australia. 





Photograph taken in 1992 near the site of the 1840 sketch in Plate 1. The 
photograph shows the ~r Pedler Creek in flood in August 1992 near to the 
McLaren Vale caravan park. Source: Ruth Baxendale, McLaren Vale. 
E C Freme 
Australia 1802-1890 
McLa.ren 's Vale 
Watercolour 
17.8 x 26.4 cm 
Art Gallery of South Australia 
South Australian Goverrnrent Grant, Adelaide City · Council and Public 
Donations, 1970. 
The sketch is not dated, but A[:pleyard (1972> ?It it at 1840 based on the 
location, the type of paper used and the sty le. Going by Hawker's 
reminiscences and dates on the original survey records, the initial surveys 
in and near McLaren Vale had taken place in 1839 before Lieutenant Frorre 
first set foot in Australia in the Septent>er as the new Surveyor General 
(Hawker, 1899:52). This neans that the sketch was not done in April 1839 
or while the first surveys were being done. Frorre travelled to the Murray 
Lake and Coorong in 1840 (Auld & Marflett, undated) and may have painted 
McLaren Vale whilst travelling through on the new road from Old Noarlunga 
to Will unga. 
Frorre tended to illustrate scenes he saw whilst out surveying or exploring 
the new colony (Auhl & Marflett, undated:34; A[:pleyard, 1972>. This scene 
is typical of several sketched by him, showing the landscape along with a 
tent and a two-wheeled cart. It gives an indication of the early extent of 
tree cover in the McLaren Vale area. 
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of trees on the left-hand hill and tree cover extending onto the flat at 
the base of the hills. The tree cover behind the tent had the appearance 
of sheoaks. Hawker comrented that in 1839 sheoaks were plentiful around 
Mclaren Vale and were easy to clear to make way for the new road (Hawker, 
1899:51-52). The 1992 photograph shows that the carrp in the sketch was set 
up on a grassy flat by the side of a flocxi channel. In the 1840 sketch the 
main range of hills in the background had a blue tinge and if this is an 
artistic representation of eucalyptus haze, it further suflfX)rts the 
evidence that the main range was wocxied in 1839/40 . It would seem unusual 
for a European to paint hills blue and if they had been grass-covered it 
would be expected that the artist would use green, brown or yellow colours, 
as for the carrpsite area. The 1992 photograph also shows a difference 
between the dark green/blue green areas where tree cover remains on the 
hills and the brighter green of the grass. 
The low hills in the north-east of the Willunga Basin appear to have 
carried a variety of vegetation types, including the only areas not near 
t he main range which were nentioned early on as being wooded or timbered 
(Figures 30 and 31 > • By con-paring these Figures and presuming that the 
vegetation described later is applicable to 1839, the thinly timbered and 
"pcx>r" sandy hills, which lacked surface water, appeared to have been 
interspersed with open plains and grassy loamy flats suitable for pasture 
near the streams, with an area sandy and scrubby up to the hills in the far 
east . A section surveyed in 1884 in this area noted the vegetation as 
scrubby gums, bushes, grasstree, yacca and ferns with grassy flats, while 
in 1921 a few wattles and a few large gums were also nentioned. The 
substantial area which was not surveyed until 1879 generally contained 
stringybark, bastard gum (peppermint gum: Ad.am.son & Osborn, 1924), sheoaks, 
wattles, low bushes, grasstree, and wiregrass on sandy soil and clayey 
loams, with teatree occurring at the Blewitt Springs site. The country 
around the Port Willunga Creek (called the Tartarchilla Gully in 1844) was 
also lightly timbered with sheoak, with "honeysuckle" in any little hollows 
or gullies <The Observer, 13 April 1844). 
6.2.3 The plains 
The wording "Aldinga Plains" appeared several tines in both the original 
Field Notebooks and on Arrowsmith' s map ( 1841) • According to these and 
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lt>rphett <1836:9-10), the extent of the Aldinga Plains aR?e<ll'ed to be a 
roughly triangular area in the south-west of the Willunga Basin, bordered 
by the coast, the foothills and the Maslin South Creek. In 1836 John 
lt>rphett acconpanied several official mainland surveying expeditions from 
Kangaroo Island. His description of the 'Aldinghi Plains' [sic] suggested 
corrpletely open grassland: 
"This place has a very singular and interesting aspect from the sea. 
The sloping grass-land in front, without a single tree for three or 
four miles square ••• is surrounded by finely ~ed eminences, and a 
oold range of hills beyond11 (t-brphett, 1836:9, enphasis added>. 
Light's 1836 map <Figure 32> gave the inpression of the area further inland 
being grassland with a sparse tree cover, perhaps on the soils three miles 
(five kilorretres> fran the shore and beyond the plains, where, he noted, 
the soil was 5UR?0sed to be excellent. 
t-bre information is available about another open plains area, between the 
present sites of r-t::Laren Vale and Willunga. The area near to r-t::Laren Vale 
was called the r-t::Laren Plains in the early days. It can be located with 
reasonable accuracy because a Mr r-t::Leod p.irchased sections on the northern 
side of the r-t::Laren Plains in 1839 <Hawker, 1899:52> and his narre was 
recorded on Sections 116, 117, 126 and 127 just north of the site of 
r-t::Laren Vale on the 1840 r-t::Laren map. The area of about seven kilaretres 
between these Plains and Willunga was "called at that tine Bay of Biscay 
ground because it was corrp:>sed of little hillocks and indents like small 
waves of the sea ••• very unpleasant for driving over" (Hawker, 1899:52>. 
This area on the road from r-t::Laren Vale to Wil lunga was described 
separately from the plain at Aldinga, as "a beautiful open plain" (The 
Observer, 13 April 1844>. When Hawker was sent to survey and clear the 
first road from The Horseshoe <Old Noarlunga) to Willunga in 1839 he 
recorded that "E!mlS were just as plentiful as kangaroos on the r-t::Laren 
Plains ••• On many occasions when riding without my dogs in pretty open 
ground, I came across a large flock of enus" <Hawker, 1899:49). The native 
fauna provided food for the early surveyors who had to "?It up with salt 
provisions and kangaroo neat, varied now and then with enu" since nutton 
was unobtainable · (Hawker, 1899: 45 > • The Observer ( 13 April, 1844 > also 
conmented on the abundance of game in this area, with kangaroos and enus 
being very numerous, and particularly ~ntioned the fine large trees and 
close sward which gave a park-like appearance to the r-t::Laren Vale area. 
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M:>rphett's 1836 description of the country north of the Aldinga Plains also 
s~ to describe the McLaren Plains. M:>rphett mentioned the abundance of 
kangaroo and enu and the park-like ai::pearance of the plains, and, having 
talked about the Aldinga Plains, went on to say: 
To the north the level country stretches for miles; it is of the 
richest character, and is covered with so long and thick an herbage 
that it is quite laborious to walk through it. There are numerous 
woods • • • of a very open description, and sane sp::>ts where the 
scenery resembles an English gentleman' s park • • • Here was a 100st 
luxuriant soil, in sane places level and corrmanding an extensive 
view; in others having vistas through rows of elegant trees • • • I 
have seen a greater number of kangaroos and enus here than in any 
sp::>t along the coast (Morphett, 1836:9-10). 
The length of the grass on the McLaren Plains in 1839 was also noted in an 
article in The Observer (13 April 1844). It mentioned that the grass was 
so high and wet that after a mile's walk (1.Skm) the writer was as wet as 
if they had waded into a pond (The Observer, 13 April 1844) • This long 
grass was probably kangaroo grass (Theneda sz:p), of which Hawker (1899 :37) 
corrrrented that colonists of the late nineteenth century could "have no idea 
of the wonderful length to which it grew in the rich valleys, where the 
pasture had never been disturbed, except by an qccasional bushfire". He 
also pointed out that it was so named because of the height to which it 
grew; in his "long experience of the kangaroo" he had never known them feed 
on it but on a short, fine kind which they preferred when it was green 
(Hawker, 1899:37). 
The 1836 Light and 1840 McLaren maps depict the Aldinga and McLaren Plains 
areas with tree symbols dotted over the landscape, which could be 
interpreted as savannah woodland. Such Wl'.X>dland is defined as having trees 
100re widely-spaced than the dense stands found in forests, and frequently 
with a grassy understorey (Barker, 1986: 26-27 ) • To sane extent the tree 
symbols do conform with the stiA?ling labelled "forest" in the fie ld 
notebooks, but the tree symbols on the maps do not occur any c loser 
together to represent the forest or thick timber noted on the foothills and 
also occur where Morphett's 1836 description indicated t~eeless plains. It 
was therefore concluded that the symbols were generalised inpressions added 
by the mapnaker. However, Riddle (1981) investigated in detail the 
r e lationship between such symbols and real tree cover in the Adelaide a r ea 
and found a good corresp::indence. Perhaps a 100re detailed study of histor ic 
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botanical records for the Willunga Basin could explain this a~rent 
discrepancy. 
6.2.4 The Aldinga Scrub area 
From the vegetation map in Figure 29, it appears that the area now known as 
Aldinga Scrub was not connected to other areas of similar vegetation in 
1839/40. The area's distinctiveness was given special attention on early 
maps, and in the 1839 Field Notebook was labelled "Forest Land" with the 
words "sandy and scrubby" written faintly below. The early descriptions of 
the vegetation of the Aldinga Scrub area seem to indicate sclerophy 11 
woodland, mallee cormunities and sandy coastal vegetation which have also 
been rrentioned in recent studies (Gent et al, 1980; Wollaston & Finger, 
1986). Ross (1984) also recorded that stands of river red gums had at som: 
tine existed in the north-east corner of the Scrub at Cliffs Waterhole 
(discussed in Section 6.2.1). The existence of red gums in this area may 
be explained by the presence of poorly drained depressions which border the 
entire landward margin of Aldinga Scrub, of which the northern part once 
flcx:xled seasonally up to one netre (Gent et al, 1980). The hydrological 
aspects of the Aldinga lagoons were covered earlier in Section 4.3. 
6.2.5 Wetland and estuarine vegetation 
The early surveys and accounts often noted swarrpy areas along 
strearrcourses. Of particular note was Port Willunga Creek (previously 
Tartarchilla Gully) where water was recorded as brackish in the last two 
kilonetres before the coast. The Observer ( 13 April 1844) noted that 
Pedler Creek (previously Turneeyundingga Gully) which received drainage 
from ~Laren Vale was originally called Salt water Creek because the sea 
occasionally flowed into it. In the 1839 survey the estuary was labelled 
as swarrp, and Maslin South Creek (Cunyanyapella Gully) appeared to 
tenninate in a 811\3.ll swarrp just before the coast. In 1844 large teatrees 
(Melaleuca linariifolia) and reeds were rrentioned as occurring along Maslin 
South Creek where water was permanent (The Observer, 13 April 1844) (in 
its midcourse on the plains this creek was marked as a swarrpy area in the 
1987 1:50,000 topographic map: Departnent of Lands, 1987). Also in 1839, 
swarrpy areas were shown at two sites along Pedler Creek (in Section 115 and 
near Sections 120 and 130) , of which one was associated with tea tree 
scrub. As Figure 29 shows, tea tree scrub was noted as occurring away from 
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the coast, parti cularly in gullies where stream:; left the hills, for 
exanple between the sites of Willunga and Willunga South. "Good water" was 
often indicated where teatree scrub was menti oned. The other major swanp 
area indicated in 1839 surrounded the lagoon on the Aldinga Plains. The 
types of wetland vegetation found there today include red gum, sedge 
(Gahnia filum) and lignum (Muehlenbeckia cunninghamiil swarrps in the north-
east corner, along with areas of bulrush (Typha spp) and reeds (Phragmites 
spp) (Friends of the Earth, 1991). 
6.2.6 Explanation of the early vegetation distribution 
On the basis of the evidence so far, it appears that at the ti.rte of early 
European settlement the Willunga Basin had several different landscape 
types. It was bordered by a high wooded scarp face on the east, with the 
open grasslands of the Al dinga Plains to the west and the McLaren Plains 
near the centre. t-nre tree and understorey cover occurred on both the 
undulating plai ns to the north and north-east, and in the unique Aldinga 
Scrub area to the south-west with its associated lagoon and swanp. 
By corrparing the maps of geology, soils, topography and rainfall (Figures 
3, 4, 5 and 8) with the location of the broad areas just mentioned, it 
seems sensible to agree with Maud (1972) who corrnented that in the Adelaide 
Region in general "the available information strongly suggests that the 
soils and the climate have determined the distribution of the vegetation". 
(However, Maud pointed - out that no detailed ecological studies had been 
done to map vegetation, soil and climate to corrpare -relationships). Sorre 
relationship between these factors in the Willunga Basin can be interpreted 
as follows. The \.lf{)er slopes of the ranges which received higher rainfall 
were forested, while the lower slopes were wooded. The low-lying gently 
sloping plains, which received less rain than the hills, but which were 
subject to seasonal flooding, carried open grassland and savannah woodland, 
while Aldinga Scnib was a patch of forested and scrubby land isolated due 
to its location on an island of sandy soil surrounded by land subject to 
inundation. Lagoons and swarrps occurred on low-lying land near the coast 
which was cut off from the sea by dunes, while wetland vegetation also 
occurred along strearrcourses. This variety of landscapes is Suntl\:lrised in 
Figure 33a and is corrpared with a cross-section indicating the original 
vegetation of the Mt Lofty Ranges (Figure 33b). 
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Figure 33 
(a) Cross-section from the coast near Aldinga Scrub to the top of the 
Sellicks Hill Range showing topography and vegetation in 1839 . 
VE-=- 4-o~ 
\O 
Source: Corrpiled by the author from info.nnation in Figure 29, with 
topography based on a section from Aldinga Reef to Pages Flat Road 
taken from Departrrent of Lands <1987 and 1990). 
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(b) Major changes in the main site factors and original vegetation 
cormunities between the coast and the Mt Lofty Ranges. 
Source: &::x:>nsra. & Lewis <1980: figure 1). 
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With respect to the plains grasslands, which were often noted for their 
abundance of kangaroo and erru, there are suggestions that such open 
landscapes could have been created by frequent Aboriginal firing of the 
vegetation (eg Barker, 1986:26-27; Gale, 1986; Clarke , 1991:59). Writing 
of South Australia in general, Gale (1986) argued that the greatest irrpact 
that Aboriginal people had on the landscape was probably through the 
regular and calculated use of fire in hunting and food gathering: 
Regular fires encouraged grass to grow across areas that would 
otherwise be covered by trees or scrub. These induced 
grasslands provided suitable habitats for the various grazing 
anirrals which fonred such an i.rrportant part of the Aboriginal 
diet (Gale, 1986:10). 
Clarke (1988:74> mentioned several instances where early settlers recorded 
that Aboriginal people deliberately lit fires, especially in the dry season 
or late surmer, to encourage new grass and to facilitate hunting. The fact 
that Matthew Flinders' noted "rruch srroke on the low land" and "also great 
• 
strokes rising from the hills further up" as he sailed along the Adelaide 
coast in 1802 (Cooper, 1953> is sometilres quoted to SUH?Ort the notion of 
Aboriginal burning (eg Clarke, 1991>, although Flinders' notes did not 
indicate that Aborigines were responsible for any of these fires (Cooper, 
1953). Ellis (1976) has suggested that such explanations for the existence 
of grasslands on the rcainland are SURJOrted by the absence of grasslands 
and presence of eucalypt shrublands on Kangaroo Island. At the ti.Ire of 
early European settlerrent Kangaroo Island was not inhabited by Aboriginal 
people and therefore would not have been subject to intentional burning. 
Barker (1986) contended that intentional burning nay therefore have 
SUfPressed the shrubby understorey on the rcainland. 
In addition to possible deliberate burning by Aborigines, fires would have 
broken out spontaneously in late surmer when the vegetation was dry. 
Dutton (1846:246) noted that ravaging bushfires occurred when the grass had 
become very dry during the surmer heat and Angas (1847a:43) mentioned 
"trerrendous fires" that swept through the stringybark forests of the 
Adelaide Hills and which blazed for days over rcany miles "usually during 
the dry heats of surmer". When rains occurred after a bushfire, "beautiful 
green young grass" quickly sprang up again, the fire having passed over too 
quickly to injure the roots <Dutton, 1846:246). Angas rcade reference to 
rcany Aboriginal practices in his 1847 l:xx>k entitled "Savage Life & Scenes 
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in Australia and New Zealand'', but neither he nor Dutton connected surrrrer 
bushfires with Aboriginal people. The Aboriginal use of fire in the 
Adelaide region before European arrival is hard to assess, especially since 
European presence ma.y have increased the occurrence of fires. Hawker 
(1899:45) comrented that "as the country got poµilated very severe bush 
fires, often caused by great carelessness, occurred". 
Although the grassland vegetation seems at first to be related to climate 
and soils, it is possible that hllllli3.n and non-hllllli3.n forces working together 
created the grassland plains. This would nake tree and shrub regeneration 
rrore difficult than grass regeneration under frequent firing on a low-
rainfall plain. However, the firing theory does not explain how the forest 
of the foothills and the Aldinga Scrub area, which both adjoin the plains, 
were not converted to grassland before European arrival. Only if 
Aboriginal people were able to maintain good control over fires could the 
Aldinga Scrub area have been deliberately protected. The margins of 
Aldinga Scrub were used as canping areas (eighteen Aboriginal carrpsites 
have been located: Ross 1984) and this could have rrotivated the Aborigines 
to preserve the scrub. Alternatively, it could have been naturally 
protected from fires on the open plains by the presence of the lagoon and 
swarrp areas bordering it, although these were often dry in surnrer. 
6.2.7 Habitat for native fauna 
There is little info.rnation available about native fauna in the Willunga 
Basin in ear lier times. However, Figure 34 has been corrpiled from what 
scant info.rnation is available. Unfortunately nost· early observers only 
noted the larger and nore obvious species, and did not nake reference to 
small or rredium-sized marmals, many of which were thought to have been 
present at the time of European settlenent. The references to native fauna 
are mainly related to the habitat types provided by the vegetation in the 
Willunga Basin. 
An abundance of unspecified garre, kangaroo and enu, on the open and grassy 
McLaren Plains, has already been irentioned (~rphett, 1836; The Observer, 
13 April 1844; Hawker, 1899) • In addition, two references indicated the 
presence of dingos in the northern part of the Willunga Basin . In 1838 
"wild dogs" we re noted near the Onkaparinga River (Giles , 1838): this is 




Locational references to native birds and animals in the Willunga Basin 
1836-1950s. Source: Corrpiled by the author frcm *1 Tindale <undated>; *2 
The Observer (13 April 1844); *3 Dunstan (1978:114); *4 Hawker <1899); *5 
Giles <1838); *6 M::>rphett (1836); *7 Hay (1942-51 in Linn, 1991); *8 Hewett 
(late 1840s, in Linn, 1991 : 23); *9 Wh.itelcx=k (1985:102); *10 Ross (1984). 
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dogs" were also reported in the late 1840s, probably in the ~Laren Vale 
area. The latter comrent was made by a resident of ~Laren Vale but it was 
not clear whether they were making a local reference or a general comnent 
(Hewett in Linn, 1991:23). While the term "native dog" was not directly 
related to the dingo it is likely that it referred to dingos because the 
dogs were said to be a threat to sheep. Dingos in south-eastern Australia 
today favour areas where forest meets grassland or heathland (Strahan, 
1983) and corrparison of Figures 29 and 34 shows that the area in which they 
were noted in the Willunga Basin would have provided such habitat. 
Al though no historic references to smaller mamnals were located, sare 
animal remains were found in a midden near an Aboriginal hearth site at 
t>bana, just south of Pedler Creek. Although the species could have 
inhabited the Willunga Basin they could equally have been brought from 
elsewhere. The findings are listed in Table 11. The presence of kangaroo 
and dingo is 9l.IR?0rted by the historical observations, while the other 
finds are interesting particularly because wild bettongs and bilbies are no 
longer found in the Adelaide region. • 
Table 11 
Ani.nal remains found in a midden near an Aboriginal hearth site at 
t>bana. Source: Corrpiled by the author based on Ross (1984) and other 
references as indicated. 
Species found 
Rabbit-eared bandicoot 
(or bilby: Macrotis 
lagotis) 







Dingo <canis familiaris 
dingo> 
Western grey kangaroo 
(Macropus fuliginosus) 
Comrents 
Once inhabited nost of arid and semi-arid 
Australia in savannah W<X>dlands and shrub 
grasslands (Strahan, 1983) and once quite 
corrrron on the Adelaide Plains (Tyler et 
al, 1976). 
Two types of rat-kangaroo were corrrron on 
the Adelaide Plains: the Brush-tailed 
Bettong ( Bettongia penicillata) and the 
Lesuer' s or Burrowing Bettong ( Bettongia 
l e sueur) (Tyler et al, 1976), 
The Yellow-footed Antechinus (Antechinus 
f lavipes) is found today in the Adelaide 
Hills (Overton, 1993b). 
Once corrrron throughout Australia (Strahan, 
1983). 
Found today in the Adelaide Hills 
(Overton, 1993b). 
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References to arboreal marmals were limited to posstlm21. These references 
were nade to areas known to have had some tree cover. In 1915, P O'Grady 
of Wright Street Adelaide wrote to The Chronicle to say that on early 
visits to "native carrps" the "old chaps" had been pestered for native narres 
of familiar objects and they had told O'Grady that "Willa" ~nt op:issum. 
Therefore, O'Grady c oncluded that the native narre for Willunga could be 
"Willa Unga", rreaning "Place of the Opossum" <Dunstan, 1978: 114 l. 
According to Tindale (undated) the native narre for the nain Aldinga lagoon 
was Wangkondanangko which rreant "possum place". However, the 
interpretation of Aboriginal place names requires some caution. Although 
"possum place" nay indicate the presence of live possums in the area 
<brush-tail possums are found today in Aldinga Scnlb: NPWS, 1993) it nay 
also refer to a place for pegging out possum skins to cure them for ma.king 
skin cloaks, as noted by Tindale (undated l • Aboriginal people could have 
obtained skins from possums living in trees on the hills or in the Scrub, 
or could have brought them from outside the Willunga Basin. - Nevertheless, 
since p:issum references were made to areas in or near to woodland it is 
l ikely that possums did occ ur in or c lose to those areas. • 
There were some early references to large birds in the Willunga Basin. In 
early May 1838 "numbers of turkeys, swans and enus" were observed on the 
Aldinga Plains even though no water was seen (Giles, 1838). "Turkeys" were 
probably Australian Bustards ( Eupodotis austral is> because Whitelock 
<1985:102) said that Australian Bustards were called "wild turkeys" by 
early settlers. These birds are now absent from settled areas in South 
Australia and are relatively rare even in the north of the state (Aslin, 
1986) . It is possible that the Bustard would have been found on the 
Aldinga Plains since it is a ground-nesting grassland bird (Slater , Slater 
& Slater, 1989). 
Many waterbirds were associated with the Aldinga wetlands. A long-tilre 
resident of Willunga recalled that in the 1930s flocks of cape Barren Geese 
often flew over Willunga from the coastal lagoon but had difficulty 
ascending the scarp face due to headwinds (G Vaudrey, pers conrn July 1994). 
Another local resident in the 1940s recalled that cape Barren Geese 
frequented the swarrp in the middle of Aldinga Scrub, along with black 
swans, wild ducks, herons, cranes and "all nanner of swarrp birds" (Hay 
quoted in Linn, 1991: 148). The presence of wate rbirds on the Aldinga 




explained that waterbirds do not occur on all wetland types but that they 
are c01110C>n in lignum shrublands, reed grasslands, bulrush grasslands, and 
flooded red gum forests. Where lignum shrub lands with a sedge and aquatic 
herb understorey occur under red gums a large nunt>er of waterbirds, 
particularly ducks, can be found. The seasonal flooding of the low-lying 
Aldinga Plains wetlands would have brought nutrients from the surrounding 
area to increase the biological productivity and food supply for such 
birds. 
6.3 CHANGES IN THE VEX;ETATION SINCE THE 1830s 
6.3.1 General changes 
Figure 35 shows that in 1992 very little native vegetation renained in the 
Willunga Basin. The main remnants were small patches of woodland and 
forest, occurring in the Blewitt Springs area in the north-east and at 
Aldinga Scrub in the south-west, with scattered patches along the hilltop 
i.nnediately north and south of Willunga. In 1958 and 1977 the pattern of 
remnant native vegetation on the plains was similar to 1992. However, the 
1977 and 1992 maps indicated sare patches of native vegetation which had 
not been marked in the preceding maps. Figure 35 shows that the native 
vegetation which was already very limited in extent in 1958 has becare even 
rrore fragmented since then. Unfortunately the . 1958 and 1977 landuse maps 
did not cover the hills, and ti.we limitations for this project precluded a 
direct analysis of the relevant aerial photographs. While it was felt that 
the cover mafPed, at the three dates shown in Figure 35 was corrparable and 
represented the major remnants of native tree cover ·with understorey, two 
other maps were found which were based on recent aerial photographs and 
other infonnation (Planning Advisory Services, 1992: Environmental 
~rtunities and Constraints map - Floristic Vegetation category; Withers, 
1993: overlay 4). The Planning Advisory Services <1992) map included 
exactly the same categories as the 1992 category in Figure 35, except for 
the addition of "possible treecover", which was described as native tree 
species with little or no understorey. The spatial pattern of the Planning 
Advisory Services (1992) map was very similar to Withers (1993), which is 
shown as Figure 36. Many small extra patches are visible which did not 
ai;:pear on Figure 35. Since the pattern in Figure 36 can be confinred to 
sare extent by field observations and topographic maps (Departrrent of Lands 
1984, 1990), particularly in relation to the rrore frequent occurrence of 
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Figure 35 
Rennant vegetation in the Willunga Basin 1958, 1977 aBi 1992. 
Source: Coo'piled by the author based on infonnation extracted fran 
Bowering <1979, volune 2, Figs 4 and 5); Willunga Basin GIS 1992 Rennant 
Vegetation coverage . 
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Rerrnant vegetation in the Willunga Basin 1991. 
Source: Withers ( 1993, over lay 4: maR?ed from 1991 aerial photographs 




that many of the patches which were not shown in Figure 35 
without native understorey. However, this does not explain the absence 
from the maps in Planning Advisory Services (1992) and Withers (1993) of a 
substantial patch of gums on grazed land at the bottom of the Old Sellicks 
Hill Road, which were already large trees in the 1949 aerial photographs. 
6.3.2 Changes on the plains 
Plate 3 shows a scene of the plains in 1870, thirty years after the first 
surveys. At this tilre, the plains had an open a~rance, with scattered 
trees and belts of trees, both on the plains and the foothills. The main 
band of trees on the plains Jl'aY have lined one of the Jl'ajor creeks. It is 
irrpossible to say what the general understorey cover was but the darker 
patches of vegetation were i::ossibly swarrp vegetation or crops. Comrents by 
Sutherland (1889) suggest that fifty years after the first surveys were 
made substantial changes had occurred to land cover on the plains. In a 
rather rom:mtic description of the countryside scene, Suther land ( 1889) 
described the view from McLaren Vale, with hayfields stretching as far as 
the eye could see and wide expanses of grassy paddocks between. He wrote 
of: 
• • • haystacks, and cottages with their neat gardens and porches 
covered with creepers ••• to be seen in every direction • • • tidy 
fruit-plots and plantations [growing] luxuriantly here and there; and 
••• Thomas Hardy's extensive vineyards covering hundreds of acres 
(SUtherland, 1889 : 4). 
In the 1880s, there were belts and clurrps of trees around McLaren Vale and 
it was recorded that people were creating wattle plantations, particularly 
to make use of the poor hilly land (Sutherland, 1889:4). This was in the 
sane area between Noarlunga and McLaren Vale where the wattle hills were 
rrentioned in 1839. The road from McLaren Vale to Willunga was described as 
passing through pleasant open, grassy country (SUtherland, 1889:7) but 
Sutherland did not specify whether this was open plains covered with native 
grasses or introduced pasture. In any case, there was no rrention of the 
tall grasses which so irrpressed the earlier travellers. Indeed, in 1873 it 
was noted that although kangaroo grass had flourished on the plains areas 
of the Adelaide region 35 years previously, by 1873 not a blade was to be 
seen (Harris, 1986:38). In general, the long kangaroo grass was initially 
replaced by shorter wallaby and spear grasses ( Da.nthonia SFfl and Stipa 
Plate 3 
A view down the main street of Willunga towards the plains to the north-west, cl870. 





SH?), then by annuals from the Mediterranean region and South Africa 
(Harris, 1986). The plains have also received introduced exotic weed 
species. Star Thistle (Centaurea calcitra_pa L) and Bathurst Burr (Xanthium 
spinosum L) were ref()rted in the 1880s (Linn, 1991: 118) and 1926 survey 
records noted Scotch Thistle (OnofX>rdum acanthium L> and Boxthorn (Lycium 
ferocissirrum) on a neglected orchard covering three sections near McLaren 
Vale. Today exotic weeds such as boneseed (Chrysanthenvides rronilifera> 
are found in sorre areas, including on landslips in the lower section of the 
Sellicks Creek Gully. 
6.3.3 Changes on the hills 
The early records of the 1830s indicated that the Sellicks Hill Range was 
generally wcxxled and it remained so at least until the tirre of the first 
hills surveys in the early to mid-1850s. Edward Snell, who visited 
Willunga in February 1850, noted a "fine background of hills which at the 
base slope off to the sea, the whole covered with trees through which the 
roads wind" (Griffiths, 1988:78). Indeed, Plate 4 records that tree cover 
remained right down to Willunga at least until the 1860s. From Plate 5 it 
af{)ears that around 1870 the hills behind Willunga still had good tree 
cover with large gum trees surrounding Willunga township at the foot of the 
scarp. A French map was found, dated 1878, which seerred to suggest that 
the hills were still wooded in the mid-1870s (Hutchinson , Howard, Guy, 
Goalen and Roxby, 1878) • However, the af{)earance of two ear lier maps 
(Hutchinson's 1863-73 map and an 1874 Admiralty map by captain J F Evans in 
the Royal Geographical Society's map collection) suggested that the French 
map had been corrpiled from the ear lier maps rather than being an 1878 
representation of the area. 
2 The date of Plate 4 is i..rrportant in establishing how long t he tree cover 
remained on the hills around Willunga. Although the M:>rtlock Library dates 
the photography as c1885, two large trees are seen growing outside the sarre 
house in Plate 7, which was taken around 1889. The trees could not have 
grown to such a size by 1089 if they had not even been there five years 
ear lier. Linn (1991: 54 > dated Plate 4 as the 1850s. However, l ocal 
resident D Vaudre.y, who has researched the history of the Sara family, 
dates the photograph as late as the 1860s, based on the fact that the site 
was uninproved and owned by H Malpas until 1858 (D Vaudrey, pers cormro, 
July 1994). If the photograph was taken in the 1860s, the trees in Plate 7 
could then be 20-30 years old. Thus, from this evidence tree cover 
remained on the hills behind Willunga to t he 1860s. 
Plate 4 
A view of George Sara's shop on Section 59 at the corner of High Street and St Andrew's 
Terrace in Willunga, Probably in the 1860s. Further explanation is given in footnote 2 





Willunga Township cl870 looking south-east up Willunga Hill (the Police Station on the left and 





By the 1880s the tree cover on the hills behind Willunga had alrrost 
corrpletely disai;peared, as shown in Plates 6 and 7. Plate 6 indicates that 
in 1880 a limited area of the hills above Willunga near the quarries did 
not have tree cover. Plate 7, which was taken around 1889, depicts only 
scattered trees remaining at a distance from Willunga. The 1889 photograph 
is supp::>rted by a description, from about the sane tine, of the long range 
of hills which passes by Willunga being "very sparsely wooded, but grassy 
••• for the rrost part either quite bald and bare, or very sparsely covered 
with low stunted trees" (SUtherland, 1889:5-7). 
A decline in tree cover also occurred on the hills along the Old Sellicks 
Hill Road between 1870 and 1909. The 1850's surveys recorded that the 
hills area generally had been wooded, and in 1861 the area along the higher 
part of this road was interpreted as thickly timbered. However, Plates 8 
and 9 show that tree cover there declined between 1870 and 1909. The 
landcover in Plate 8 was about 60% tree canopy and 40% grass. The trees 
ai;peared to be healthy, and low bushes covered parts of the hillside and 
gully bottom. However, Plate 9 shows that by 1909 the tree cover was rruch 
reduced and grasscover dominated. There were some dead and dying trees, 
and what may be terracettes on the slope below the road. Low bushes still 
grew in the gully bottom but the trees on the distant hilltops had largely 
gone. Today this area along the Old Sellicks Hill Road has only 
grasscover, with a few isolated sheoaks, wattles and yacca in rocky 
roadside crevices. 
In sunmary, it afPears that the tree cover on the Sellicks Hill Range 
probably began to disafPear sometine during the late· 1860s to early 1870s. 
The tree cover continued to decline throughout the 1870s, and by the 1880s 
had disafPeared alrrost corrpletely across a substantial part of the hills. 
The view in Plate 9 was photographed from a similar locati on to that in 
Plate 8. The Aldinga Scrub area is visible as a dark shadow on the 
horizon, with the lagCX>n to its south afPearing as a white patch. The tree 
cover had declined significantly over the forty years since the 1870 
photograph was taken, as had the sedge or bush cover in the gully. In the 
area from the centre of the photo towards the right there are only three 
dying trees today with a limited arrount of sedge still remaining in the 
valley. The top of the hill in the centre of the photo is now bare rock. 
On these hilltops today a fifteen centinetre layer of soil lies between the 
grass cover and baserock. There are rrore sheoaks today on the left side of 
the road than is evident in this photograph. 
, 
Plate 6 
Martin's Quarry in the hills above Willunga, c1880. Note the absence of trees on the 





The crossroads at Willunga, cl889. The house in Plate 4 appears again in this photograph. Dunstan <1977:117) 
stated that by this ti.ne the building had become the chemist's shop and that, regrettably, it was later dem:>lished. 





Old Sellicks Hill Road c1870. This road runs alongside the top part of the 
Sellicks Creek Gully in the hills about eight kilometres south-west of 
Willunga. Although the tree cover was not continuous in 1870, this 
photograph is significant, since the area is today alrrost conpletely devoid 
of tree cover. Source: M::>rtlock Library SSL:M 826739/ 14. 
Plate 9 
Old Sellicks Hill Road c1909. Further explanation is given in footnote 3 
on page 106. Source: r-t:>rtlock Library SSL:M 826196. 
• 
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6.3.4 The Aldinga Scrub area 
The scrub and woodland vegetation of the Aldinga Scrub has declined in area 
since the first surveys, so that by the early 1990s it covered only 
awroximately 300 hectares (NPWS, 1993). A corrparison of the area of 
Aldinga Scrub in 1839 and at later dates is shown in Figure 37. Both the 
1949 aerial photographs and the 1958 landuse map depict the Scrub area as a 
continuous unit to the beach, as it had been on the 1840 lt::Laren map. By 
the time the 1977 landuse map was drawn, the seaward dunes had been 
subdivided for housing develoµrent, which isolated the Scrub from the 
beach. The red gums in the north-east corner disa~red at an unknown 
date (Ross, 1984). 
Despite the roodifications to the Aldinga Scrub vegetation over the years , 
it is still a valuable remnant because it is the only substantial area of 
natural bushland still surviving along the coastal plain in the vicinity of 
Adelaide. Today the Scrub exhibits an unusual combination of sclerophyll 
woodland, mallee and sandy coastal type vegetation (Wollaston & 
Kraehenbuhl, 1986: 6) • However, there are conterrporary rep:>rts that the 
vegetation around the Scrub is changing. In swarrpy areas bulrushes and 
reeds were once corrm::>n but have disafPeared; large gums in the lower-lying 
areas have also been showing signs of dieback, and red gums on the margins 
of . the Scrub have not regenerated ( Fatchen & Associates 1986, quoted in 
Friends of the F.arth, 1991). 
6. 4 SlM1ARY OF FIND!~ 
In this Chapter a general map of the 1839/ 40 vegetation pattern in the 
Willunga Basin was corrpiled and historic accounts were examined in order to 
assemble a picture of the vegetation at the time of the first surveys. The 
historic accounts, photographs and maps indicated that the vegetation 
pattern had changed substantially since the 1830s. A map of the remnant 
native vegetation in the Willunga Basin depicts very little remaining in 
1992. In particular, there was a considerable airount of forest and 
woodland cover on the Sellicks Hill Range and at the foot of the scarp 
until the late 1860s, but by the late 1880s the hills had taken on their 
present-day a~rance of being corrpletely devoid of trees and grassy in 
rrost places, with only a few stands of trees remaining. The plains in the 
south-west and centre of the Basin had generally been open grasslands, 
































































































